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Foreword 


We have written this book with three types of Commedore 64 users in mind. If you have little or 
no programming experience, but enjoy playing computer games. turn to Section 2. Here you will 
find the games programs listings. If you have some knowledge of BASIC and wish to begin pro- 
gramming your own games on the ‘64 then you will find that Section 1 takes you in easy stages 
through the intricacies of designing your own characters, creating sprites, and using the joysticks 
to control the action. If you have already reached a high standard then we hope that you will 
pick up hints and tips from the final part of Chapter 9 and from the program listings themselves. 
These are also machine-code routines for moving the character set from ROM to RAM and for the 
joystick controls. These take the form of ‘BASIC LOADERS’ so you can use them directly in your 
BASIC programs. Whatever your level of skill and experience we hope that there is something for 
everyone! As some of the programs contained in this book contain machine code routines, it is 
necessary before loading a different program to type in SYS 64738 or turn off the machine and 
Start again. 

As far as possible. we have avoided using those nasty Commodore control characters that can 
often be seen in program listings for the 64 and VIC-20. This should mean that typing in the 
listings given in Section 2 will be a little less frustrating. If you find that your fingers do seize up in 
the attempt then remember that all the programs listed in this book are also available on cassette 
and disk, at a snip. trom the publishers. 

The Commodore 64 has many possibilities for the would-be BASIC games programmer. So, 
don’t just sit there... get on with it! 
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Disk directory 


1 TIMER PRG 18 DIPPY DAPPY PRG 
1 TIMER AGAIN PRG 3 FUN MATCH PRG 
2 RAINBOW PRG 2 GUESS MY NUMBER PRG 
2 NEGATIVE PRG 11 BUG BOVVER PRG 
3 SPRITE DEMO #1 PRG 32 ATTACK OF THE TOMATO PRG 
4 MULT SPRITE DEMO #1 PRG 5 PAPER, ROCK, SCISSORS PRG 
4 FLAGPOLE DEMO PRG 38 SEARCHLIGHT PRG 
14. AEROPLANE PRG 10 FLIP FLAP PRG 
4 BASIC JOY PRG 7 LASER SPELL PRG 
11 M/C JOY DEMO PRG 9 TRACK RACER PRG 
8 ALIOIDES PRG 26 MINE FIELD PRG 
5 SUPERSHIFTER PRG 7 LOOK OUT! PRG 
8 M/C JOYSTICK PRG 7 DRUM KIT PRG 
12 DEMON DOZER PRG 12 MATH ENCOUNTERS PRG 
16 3D TANK ASSAULT PRG 15 COSMIC DODGE PRG 
16 SUB HUNT PRG 1S GALACTIC BATTLE PRG 
17 DOGFIGHT PRG 12 BOTH LOADERS PRG 
18 SPIDER HUNT PRG 289 BLOCKS FREE. 


Cassette tapes or floppy disks containing these programs are available from: 


USA — John Wiley & Sons Inc.,605 Third Avenue, New York, NY 10158, USA. 


UK/Europe — Ellis Horwood Limited, Market Cross House, Cooper Street, Chichester. 
West Sussex, PO19 1EB. 


SECTION 1 


Basic skills 


In this chapter we intend to run over some of the ground rules of good programming practice. 
Following these rules will enable the reader to write well structured, readable programs. Of course 
these rules are not obligatory, but neither is writing “good” programs. 


LOOPS 


Most of you will be familiar with the FOR ... NEXT loop. It allows us to repeat a group of 
instructions a set number of times. For example 


10 PRINT’THIS IS A”: 
20 FOR I=1TO1LO 

30 PRINT’ BORING " 
40 NEXT 

SO PRINT PROGRAM” 
60 END 


If you run this program you will see that the word BORING is PRINTed 10 times. This is 
because of the loop which starts at line 20. 


20 FORI=1TO10 


40 NEXT 
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The computer starts at line 20 by assigning a value of 1 to the variable I. The following 
instructions are executed and then the computer comes to line 40. The NEXT instruction tells the 
computer to go back to line 20 and assign the new value 2 to the variable I: the following instructions 
are again executed: the computer again reaches line 48 which tells it to return to line 20, assign 
a value of 3 to I and so on. 

Eventually I will take the value 10 and the loop will be executed for the last time. The computer 
will then move on to execute the instruction at line 50. 

The value of in the FOR ... NEXT loop can be used inside the loop. 


10 FORI=1TO10 

20 PRINT I 

30 NEXT 

40 PRINT’ THIS IS THE END OF THE LOOP” 
SQ END 


This program will print out the numbers from | to 10 followed by a message to tell you that the 
loop is finished. 

It is easy to modify the program to print out the even numbers. All we need to do is to tel] 
the computer to start with I as 2 and then to increase I in STEPs of 2. If we change line 10 as follows: 


10 FORI=2TOLOSTEP2 


this will accomplish the task. 
We can also count in reverse. Change line 10 to read as follows: 


10 FORI=10TOISTEP-1 


Or we can list the even numbers as before but in reverse order by changing line 10 to: 


10 FORI=1OTOISTEP-2 


We can even have one loop inside another, as in this example: 


10 FORI=1TO10 
20 FORJ=1TO3 
30 PRINTI.J 

40 NEXTJ 

50 NEXTI 

60 END 
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This program will simply print out pairs of numbers, starting with 


I J 
1 1 
l 2 
l 3 
2 l 
2 pi etc. 


Notice that the ‘J’ loop is totally contained inside the ‘I’ loop. The !oops are said to be ‘nested’. 
An example of the incorrect nesting of loops is given below. 


10 FORI=1TO10 
20 FORJ=1TO3 
30 PRINTI.J 

40 NEXTI 

SO NEXTJ 

60 END 


At tirst glance nothing much seems to have changed, but on close inspection you will see that lines 
40 and 50 have been swapped. The ‘J’ loop is now no longer wholly contained inside the ‘I’ loop. 
This will confuse the computer and an error message will be generated. To avoid incorrect nesting 
it is possible to drop the ‘I’ part in NEXTI and the ‘J’ part of NEXTJ, shortening them to NEXT. 
Now the computer will assume that the loops are correctly nested. 


GOTO AND SUBROUTINES 


The GOTO statement is a very powerful means of directing program flow. It is also the single most 
misused command in BASIC! GOTO should be used sparingly and thoughtfully. Here is an example 
of how not to use it. 


10 INPUTA$ 

20 IFA$="YES" THEN GOTO40 
30 GOTOILO 

40 PRINT'’WHAT A CARRY ON" 
50 END 
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Compare this with the program below which does the same thing. 


10 INPUTAS 

20 IFAS<>"YES'"'THEN GOTOI0 
30 PRINT MUCH BETTER" 

40 FND 


Do not use GOTOs if you can avoid them. This may not always be possible but you can try! 


Subroutines are rather cleverer than GOTOs because they can remember where they came 
trom, A subroutine is a collection of statements that need to be executed at several stages of the 
main program. They are placed at the end of the main program, after the END instruction. To call 
@ subroutine from a program we use the command GOSUB followed by the line number at which 
the subroutine starts. At the end of the subroutine the command RETURN returns the computer 
to the main program to the same point at which it left. Here is a simple example of a subroutine 
In acuon, 


10 PRINT, 

10 PRINT’ Hi THERE” 

20 GOSUBI1000 

30 PRINT HELLO AGAIN" 

40 GOSUB1000 

SO PRINT WE CAN'T GO ON MEETING LIKE THIS” 
60 GOSUB1000 

70 PRINT'T REALLY MUST GO NOW” 

SO END 

1000 REM THIS IS THE SUBROUTINE 

1010 PRINT HELLO I'M THE SUBROUTINE” 
1020 RETURN 


STRUCTURING YOUR PROGRAMS 


The ubiquitous GOTO raises its ugly head again! One of the golden rules of good programming 
practice is to ensure that. as far as possible, each section of your program has ONE entry point and 
ONE exit point. Following this principle will not only make your programs easier to read and 
debug, but will also keep your computer happy! 
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When the computer executes a GOSUB the line number and the position in that line are saved 
in the ‘stack’, The stack is a special area of memory inside the computer. Each time a GOSUB is 
executed the stack requires 5 bytes in which to store the information about GOSUB’s position. 
This S bytes of memory is not cleared until RETURN is reached. Hence if you skip out of a 
subroutine before reaching the RETURN statement then the stack will not be cleared. Obviously 
you can only do this a limited number of times before all the available memory is used up. So 
don’t write subroutines constructed like this one: 


1000 REM THIS IS A SUBROUTINE 
LOLO- o's 

1020 x, 

1030 IFX>30THEN GOTO200 

1040 ... 

F050. cs. 

1060 RETURN 


We can see that if the condition X>30 is true then the computer will never reach line 1060 
and clear the stack. 

It may mean being a bit more long-winded in your program construction to achieve this but it 
will ensure that your programs stay out of trouble. 

The same rule should be applied to FOR ... NEXT loops. Always ensure that each and every 
NEXT in the loop is executed. In other words don't do this: 


10 FORI=1TO10 

20" sce 

OOF wi 

40 IFX>120THEN GOTO200 
DOr usd 

016 aeere 

70 NEXT 


If you follow these rules it may save you some headaches later on! 


PEEK and POKE 


ORGANIZATION OF MEMORY 


The Commodore 64’s memory is divided up into small blocks which can be thought of as a series 
of pigeon-holes. To distinguish one pigeon-hole from another each block is given a number. This 
number is called the address. The proper name for a pigeon-hole is ‘location’. 

So, the computer’s memory is divided into locations. Each location has an address. So. what 
else is new”? 

As there are very few statements in BASIC to help us with graphics, we have to delve into the 
computer's memory. This is done by using two BASIC commands, PEEK and POKE. 


PEEK AND POKE 


PEEK is a command that looks at a specified location and finds out what number is in there 
(remember pigeon-holes?). Clear the screen of your machine using the SHIFT and CLR/HOME 
keys together. Now type in this line: 


PRINT PEEK(2023) 


You should find that this prints up the number 32. What’s going on? 

The number 2023 is the address of a particular location. The location in question is the pigeon- 
hole that holds information about the bottom right-hand corner of the screen. 

The line we typed in tells the computer to PEEK at the location and to print what it finds. 
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The number 32 is the POKE code for a space. This is because there is nothing printed there. 
Try typing in this line: 


PRINT PEEK(56295) 


This line should return the number 6. In fact the location with address 56295 is the one that holds 
information about the color of the bottom right-hand corner of the screen. 
Clear the screen and type: 


POKE 2023, 1 
Nothing appears to have happened; but it has. Without clearing the screen type: 
POKE56295,0 


If all is well, then a black letter ‘A’ will be nestling in the bottom corner of the screen. How did 
such a miracle come about? 

The first POKE instruction pushes the number | into location 2023. The number | is the 
POKE code of letter ‘A’. Nothing appeared to happen after this POKE because, although the letter 
‘A’ was there, it was colored blue, the same color as the background. The second POKE was 
necessary to give the ‘A’ a new color, the number O being the color code for black. 

Let's recap. 

Each position on the screen has two locations associated with it. One of these locations holds 
information about the character in that position: the other holds information about the character's 
color. 

The Commodore 64’s screen is made up of 25 rows, with 40 character spaces in each row. 
This means that there are 1000 possible positions for characters on the screen. 


SCREEN AND COLOR MEMORY 


The locations for screen memory run from 1024 in the top left-hand corner, to 2023 in the 
bottom right. Remember that it is the screen memory which holds the character information. 
The corresponding locations for color memory start at 55296 and run through to 56295. 
When POKEing a character to the screen you need to POKE to, both the screen memory 
and the color memory or you will not be able to see the character you have POKEd. A useful 
relation between the two is as follows: 


COLOUR MEM LOCATION=(SCREEN MEM LOCATION)+54272 
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To illustrate its use try typing in this program: 


10 PRINT CHR$(147): REM CLEARS SCREEN 
20 SC=1504 

30 FORI=0TO39 

40 POKESC+I,26 

SO POKESC+54272+1,2 

60 NEXT 

70 END 


Line 20 sets the initial value of the screen code to one which is approximately half-way 
down the screen on the left-hand margin. 

The loop trom line 30 to line 60 POKEs locations 1504 to 1543 with the number 26, this 
being the POKE code for the letter ‘Z’. At line 50 the corresponding location in color memory 
is worked out and POKEd with a 2, this being the color code for red. 

If you wanted the row of ‘Z’s to appear on the bottom line, what value would you give to 
SC in line 20? 

If you wanted two rows of ‘Z’s, how would you alter line 30? 

If you wanted green ‘Z’s, how would you change line 50? 

Write a program to draw alternating rows of yellow ‘E’s. (The POKE code for “E’ is 5.) 

A complete list of POKE codes appears in Appendix E of your User Manual. 

Diagrams showing screen and color memory locations, along with the 15 color codes, appear 
in Appendix G of your User Manual. 


WHAT ELSE IS USEFUL? 
If you wish to change the background color, this can be achieved by the following POKE: 


POKE53281,C 


where C is one of the color codes given in Appendix G. 
The border color may be changed by POKEing 53280 with any of the color codes. 


USING WHAT WE HAVE LEARNED 


Let's now try to design a program that will give us ‘animation’ — the first step to programming 
graphics games. 
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We want to move a red ‘X’ across the screen for 3 rows, and will start by printing our first red 
*X at location 1504. 


10 PRINTCHR$(147): REM CLEAR SCREEN 
20 SC=1504 

30 POKESC,24:REM "xX" 

40 POKESC+54272,2:REM COLOUR RED 


Clear the screen and continue typing: 


SO FORI=0OTO118 

60 POKESC+I,32:REM SPACE 

70 POKESC+I+1,24: REM "X" 

80 POKESC+I+54272,.6: REM COLOUR BLUE 
90 POKESC+1+54272+1,2: REM COLOUR RED 
100 NEXT 
110 END 


Look carefully at what the loop in lines 50-100 is doing. It is not simply POKEing one 
character to the screen, but two, back-to-back. 

The loop is printing * X°. That SPACE in front of the ‘X” is quite deliberate. As the loop is 
executed, the “X’ moves one place to the right. The SPACE prints over the old ‘X’, blanking it out. 
The new ‘X° is then printed one place to the right of the old one. 

If you try to run this now, you will find that the ‘X’ goes across the screen like a bat out of 
hell. To slow things down a little we can place a ‘dummy’ loop inside the main loop. A ‘dummy’ 
loop is one which serves no purpose other than to slow the main loop down. Type in: 


SS FORJ=1TO500 
S56 NEXT 


Now try RUNning again to see the difference. Playing about with the upper value of J will alter 
the speed of movement across the screen. There is no lower limit to the speed but the upper limit 
is determined by the length of time required to execute a cycle of the main loop. 

There is an important principle involved here. That is, the speed of animation is limited by 
how long it takes the computer to work through the main program loop. But more of this later! 
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ALIOIDS PROGRAM 


So far we have only looked at short routines. This is a longer program designed to demonstrate 
some of the principles of graphic animation. It is based on the classic ‘alien invaders’ theme, 


although for our purposes it is somewhat simplified. 


Use the letter ‘Z° to move the laser base left. “X’ moves the laser base right. Use the ‘M’ key to 


shoot down the invading Alioids. 


This program is more written to be easily understood, than provide an exciting game. Together 
with the program listing, a detailed, line-by-line explanation is included. 
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(1) Screen set up 


LINE 10: 
LINE 20. 


Clears the screen. 


Colors the screen black. 
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LINE 30: Defines variables that will be used later on. 
S is the start of screen memory. 
SC is the screen code of the current alien character being printed. 
A is the screen code of the laser base. 
C is the start of color memory. 
CC is the color code of the current alien character being printed. 


The loop from 
LINE 50 to 130: Prints a line of aliens. 


LINES 60-110: POKE an alien character to the screen. 
The alien is made up of six character blocks. 


If the top left character is given a screen code SC then the other blocks 
that make up the alien are as follows: 


Boa 


SC+41]SC+42 


The POKE codes for each character are: 


The color number POKEd in is S; i.e. green. 
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LINE 120: Atter printing the first alien the screen code is increased by 4, in preparation 
tor the next time through the loop. 


LINE 150: After printing the first row of aliens. the screen code must be increased by 40. 
This means that a line is skipped before the next row of aliens is printed. 


(2) Main program loop 
(a) Rub out old alien 


LINES 220-.-250: Remember that S was the original start of the screen and was not altered, 
during the screen set up, from its original value of 1024. The program now 
uses S to position the first alien rubout. 

32 is the POKE code of a SPACE. 


LINE 260: The subroutine at 1000 is executed at this point to move the laser base. 


(b) Print new alien 


LINE 280: SC now takes on a value 4 rows down the screen from the position of S. 
The color code CC is related to the screen code. 


LINES 290--330: Using SC for position, a new alien is colored and printed in the same way as 
in lines 80-120. 

LINE 340: Laser base subroutine again executed. 

LINE 350: Clears out the keyboard buffer. 


To avoid losing characters if the keyboard is pressed several times in quick 
succession, the extra characters are stored in a ‘bufter’, until the computer 
is ready to read them. The buffer can hold up to 10 characters and they 
are read on a ‘first-in-first-out’ basis. To ensure that only one character is 
available to be read at line 430, this line loops back on itself until the buffer 


is Clear, 

LINE 360: Increases the value of S by 4 in preparation for the next time through the 
loop. 

LINE 370: If the value of S is such that it is the first location on a new line, then S is 


increased by 40 to skip a line. 


LINE 500: 


(3) End of game 
LINE 650: 
LINES 630-660: 


LINES 670--710: 


LINE 720: 


LINE 730: 
LINE 740: 


(4) The subroutines 
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Normally, location 1744 contains the value 32, i.e. the screen code for a 
SPACE. Line 500 tests the contents of this location to see it an alien has 


reached it. Only when the contents of the location change from 3 
program allowed to continue in order to execute the “End of game’ routine. 


- is the 


Clear the screen. 
Form a loop in which the screen is POKEd, first green, then red. Note the use 
of ‘dummy’ loops to slow the flashes down, 


The cursor is positioned in the middle of the screen ready to print a message. 
Note that PRINT causes the cursor to move one line down the screen. 
TAB(X) moves the cursor X spaces in from the left-hand margin, 


Clears the keyboard bufter, as previously explained. 
Loops back on itself until the SPACE bar is pressed. 


RUNs the program again. 


(a) The laser base subroutine 


LINE 1010: 


LINES 1020 -1050: 


B is the color code of the laser base. 

A is the position of the laser base. 

This line relates Bto A. 

POKE the laser characters and colours to the screen. 
The laser base is made up of 4 characters: 
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LINES 1060- 1080: 


LINE 1100: 


LINE 110: 


LINE 1120: 


LINE 1130: 


LINE 1140: 


if the bottom left character is given a screen code A, then the other blocks 
are related as follows: 


The POKE codes are: 


Note that the code for a REVERSED character is 128+POKE code. So a 
reverse SPACE has a code of 128+32=160. 


The color number is 2: i.e. red. 


Prints two blocks of four SPACEs; one on each side of the current laser 
base position. This means that as the laser is moved to the right or to the 
left, so the old laser is rubbed out. 


The GET command reads any character input at the keyboard, and this is 
stored in the string variable AS. 


IF the letter input is a ‘Z’, then the laser position is reduced by 2; i.e. when 
the laser is replotted it will appear 2 character blocks to the left. 

The second part of the line sets a lower limit on the value of A. If A were 
to be reduced past 1984 then the laser would appear one line up and at the 
right-hand side of the screen at location 1982. 


Similarly if *X° is input then the laser position is increased by 2. The upper 
limit for A is also set. (Beware! Weird things can start happening if you 
inadvertently POKE numbers into locations greater than 2023.) 


If ‘M’ is input then the program is sent off to the subroutine, starting at 
line 2000. 


RETURNs to the main program. 


(b) Fire subroutine 
LINE 2010: 
LINE 2020: 


LINE 2030: 
LINE 2040: 
LINE 2050: 


LINE 2060: 


LINE 2090: 
(c) Hit subroutine 


LINE 3010: 
LINES 3020-3050: 


LINES 3070-3090: 
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Relates P to A. P is the initial position of the missile. I is set to zero. 

The subroutine takes the form of a loop which starts here. Each time the 
loop is executed, the value of | is increased by 1. 

When I reaches 22 then the missile has reached the top of the screen. If this 
is the case then the missile is POKEd off the screen. and the program jumps 
out of the loop to RETURN to the main program. 


POKEs the missile color and character to position P on the screen. 
Rubs out the previous missile position. 


The value of P is reduced by 40; i.e. P is now given the value of a location 
one place up the screen. The program is sent back to line 2020 to execute 
the loop again. 


The PEEK looks at the location directly above the current value of P. If the 
value in that location is not 32, i.e. a SPACE, then, firstly the missile is 
rubbed out, and secondly the program is sent to a subroutine at line 3000. 
This subroutine rubs out the alien hit. 

Note: It is possible to call up a subroutine from inside another, but there is 
a limit to the number of tiers of subroutines that one can have ‘open’ at any 
one time. 


RETURNs the program to subroutine 1000. 


Rubs out the missile. 


The location P is PEEKed. It may contain any one of 4 parts of the alien 
character. The value of H is set as follows: 


Prints a 42 rubout block over the alien as follows: 
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H—40| H-39 | H-38! H—37| 


LINE 3100: RETURNs the program to subroutine 2000. 


PROGRAM STRUCTURE 


Note that the program is made up of three distinct parts: 


A ‘setup routine. 
The main program loop. 


7 ee Oe 


Subroutines that are called up as necessary. 


Putting the laser base control onto a subroutine means that it can be called up more than once 
during the main program loop. This can be a useful structure as it is often the user-controlled 
movement that is unresponsive in games of this type written in BASIC. Sensitivity can be greatly 
increased by accessing user contro] routines at several points in the main loop. 


Printing to the screen 


In the last chapter we looked at making characters appear on the screen by using the PORE command. 
An alternative to this to to use the PRINT command. The Commodore version of PRINT is a 
powerful tool with many different aspects to its operation. In this chapter we shall look at these 


PRINT functions available to you on your Commodore 64. 


PRINT AND PUNCTUATION 
With some important exceptions which will be explained later. the PRINT statement in BASIC will 
act in two ways. Firstly 


PRINT X 


will cause the current value of the variable X to the screen. PRINT’s second mode of operation is 
to copy a set of characters to the screen. These characters being placed inside quotation marks 
after the PRINT command. For example 


PRINT “GOOD MORNING" 


It is possible to combine two or more variables and/or strings of characters by the use of 
punctuation. 

If two items to be PRINTed are separated by a SEMICOLON (.). then the second item will be 
positioned immediately after the first: 


30 PRINTING TO THE SCREEN 


10 AS="HEL: BS="LO" 
20 PRINT AS:BS 


This program will PRINT the complete word HELLO on the screen. The two exceptions to this 
rule are: 


(1) Numeric items are followed by a space. 
(2) Positive numbers are preceded by a space. (In the case of negative quantities this space 1s 
used for the minus sign.) 


The screen is divided vertically into zones, ten spaces wide. If a COMMA (_) is used to separate 
two items ona line, then the second item will be placed at the start of the next zone. This facility 
is especially useful forming tables of values etc. If we amend line 20 above so that the semicolon is 
replaced by a comma then the resulting output will look like this: 


HEL. LO 


[If a semicolon or comma is present at the end of a list of items then this will cause the first item in 
any following PRINT statement to be placed on the same line and to be positioned in accordance 
with the punctuation. When no punctuation is present at the end then any later items will commence 
at the beginning of a new line. 


POSITIONING OUTPUT 
(1) The TAB command 


The TAB command enables you to position the beginning of any output. Its format is as follows: 
PRINT TAB(17) CENTRE. 


This will cause the word CENTRE to be printed starting at the eighteenth character position across 
the screen. The vertical position of CENTRE is determined by the prior position of the cursor. The 
screen is 40 character spaces wide. but the TAB number can be any integer in the range 0-255. 
Hence TAB(SO) would commence PRINTing two lines below the old cursor position. 


(2) The cursor controls 

You may have already experienced some strange happenings whilst trying to edit characters inside 
quotation marks. When a quote (_) is typed the cursor controls cease to operate in their normal 
way. The cursor controls are said to be in quote mode. Even though they appear as reversed 
characters within the quotation marks, their function is to position the cursor during a program 
run, For example try RUNing this program which also demonstrates the 64's internal clock, TIS. 
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RE PERIGED APES PREC | deaok 
LP PEEP] Mea ab debe fe ae ale ap 

EPL op . 

2EP o4 TIMER & 

PL ‘k 

SCP) ae abe ae ae ae be ae fe 

SUNT! OREM CLERR SRE EM 
Pa Tide" AO 

Se PRINT TABS Lo oe Te 

SEY GTO Se 


DS. RET De Pete, eile ee 


Each time the program executes the loop a new print line is started. However, due to the ‘cursor 
up’ control character, the original line is over-printed with the new value of TIS. Incidentally. the 
six digits of TIS are HHMMSS. 

When using the cursor controls in quote mode it is important to bear in mind the cursor 
position just prior to the execution of the PRINT statement containing them. The HOME and 
CLR/HOME functions also operate in quote mode and can be used to help keep track of the 
cursor position during a program run. 

Note: The program listings in this book do not use the cursor control characters. For repro- 
graphic reasons we have adopted the alternative CHR$ format. To demonstrate this. Frere is the 
Timer program again. ‘Cursor up’ control is done by means of CHR$(145). A full list of CHR$ 
codes is in Appendix F of the User Manual. 


REM ARC HAECS PR CHa aede 
LG REM  aedeseaeeak ed 
2a REM a: 
SG REM oo TIMER # 
40 REM oa AGAIN & 
a REM a 
GOL RIED  detokdokaedeok¥? 
Pa PRINTCHRE* 1479 :REM CLEAR SCREEH 
So 7 T= "GaGa" 

90 PRINT TABS LS 9CHREC 1459 TIS 

ia@ GoTo 3a 

L1@ REM TO EHO PRESS RUA STOP 
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The full set of cursor control characters 1s: 


Kev Appears as 


(3) Color 


The color of characters to be printed can also be programmed in quote mode. The color control 
characters may appear at anv position along the PRINT fine and any characters to the night will 
appear in that color until a new color control appears. The color controls are programmed in quote 
mode the number keys in conjunction with either CTRL or the special Commodore key. A full 
table of the colors available is on page 57 of the User Manual. 

This simple progam demonstrates their function. 


Bo Bets Pepa ako be PRE tHe qe ote 
Lia fered cafe: Safs af cafe cafe af cab ape ths af abe 


SAL RES Pe] ae ofa abe cape af abe ape ps pe ge 
ee i ae 
TE PU oe ae Sas eae 

Sep GORE TD pT ated ete lft cenit ‘efeteleye rei) UBS OR Ord 


Sf FOR Lag Toe STEPS REP LIP. 
Lee OR TMT TBE Too CCCI SITE GRE Ca” 
“A | ee 
} 


Peck ee SE asa ss eyo ETE (Ui ida, UL” 
130 FOR LSSATOSeSTERP ES REM —RHO Dobie 
bebe PROD T Topi s [2° Bg a or TL GUM nga te, SR 
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(4) The Commodore character set 


On the majority of keys there are two small squares, each containing a special character. These 
may be PRINTed out by placing them within quotes. The right-hand character on any key is 
PRINTed by pressing the key and SHIFT. The left-hand one is obtained by using the key together 
with the Commodore flag key. For example, to create our alien friend from Chapter 2, type in 
this (C= is the Commodore flag key): 


C=/A SHIFT/W SHIFT/W C=/S (RETURN) 
SPACE SHIFT/K  SHIFT/J 


(5) Reverse mode 


Pressing CTRL and 9 together inside quotation marks causes in inverse “R’ to appear. This is the 
control character for reverse video. Any characters to the right of this will appear as ‘negatives’ of 
their usual selves. Turning off reverse mode is accomplished by CTRL/O. 

Using this mode it is possible to isolate any group of characters within a string and PRINT 
them as negatives. 

This program demonstrates how reverse mode can be used to produce flashing characters. 


RESP ARIZ AYES PRC cb ate 

LL PEED eae abeofeabe ob ete eae afea 

Ze REP ob ik 

a0 REM 4 HEGATIVE & 

AG REPL oe f 

ES] BREST] eae Mea Sea abe fee ic 

ae PRINT OS! 

Pe PRAT sleet tetedtey PED CURR CARS 
Se PRINT TAECLGo"0°M FEELING FRETTY" 
S4 PRT TABS 1S 2 SRSMEGAT IVE" 

{G0 FOR T21 TOSaG sHEST 

(8 PRINT TREC US 2 oCRINEGAT IVE" 

LE PRINT TABS Le) roe 

(S60 PRLMTOSDCDIP GREM CURSOR UP 

L480 POR Te) TOSG sMEXT 

isa Gorse 


Lee@ REM TO END PRESS RUM oS TOF 
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We now have two methods at our disposal for replacing and colouring characters on the 
screen. Each method has its advantages and disadvantages. There is no reason why both methods 
cannot be used within the same program to fulfil different functions. Deciding which method to 
employ in any given circumstances is largely dependent on experience and personal preference. 


The logical operators 
AND, OR and NOT 


THE DECIMAL SYSTEM 


Before we look at the binary system, let’s look at our normal system of counting — the decimal 
system. 

In a number such as 1375 each digit has a certain value. For example, the ‘1’ means ‘one lot of 
a thousand’: the ‘3’ means ‘three lots of a hundred’ and so on. We could arrange 1375 in columns, 
each column having a headline as follows: 


The largest number that may appear in any column is a 9. 
The column headings are based on the number 10. 


UNITS l 

TENS 10 

HUNDREDS 10*10 = 100 
THOUSANDS — 10*10*10 = 1000 
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THE BINARY SYSTEM 


Just as the decimal system is based on 10, so the binary system is based on 2. The column headings 
may be found as tollows: 


UNITS 

TWOS : 

FOURS 2x2 =4 
EIGHTS ee ea 
SIXTEENS J 2% 2le2 = 16 


The largest number that may appear in any column is a 1. Hence the only digits that are used in 
binary are O and |. 

Why does a computer use binary? Well, quite simply, the number | can be represented by an 
electrical voltage. O is represented by an absence of such a voltage. 


CONVERTING FROM BINARY TO DECIMAL 


Let’s convert the binary number 11001011 to decimal. 
First of all we must write out the binary number complete with column headings. 


All we now have to do is add up the values as follows: 


l*128= 128 
1*64 = 64 
1x8 = 8 
Jx2 = 2 
lxl = |] 
TOTAL = 203 


So 11001011 in binary is 203 in decimal. 
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CONVERTING FROM DECIMAL TO BINARY 


This is accomplished by repeated division by 2. For example. if we take the decimal number 203. 
let’s try to get back to its binary equivalent. 


2 }101 rl 

2 | 50 rO 
2) 25 a 
Z | LZ 30 
y 6 10 
Z 3 orl 
yu IP ott 
0 


-h— 


Beate, 


4 


The binary equivalent of 203 is then found by reading the ‘remainder’ column. 


REPRESENTING NUMBERS USED BY THE LOGICAL OPERATORS 


Each BInary digiT is known as a BIT and any decimal number is stored as a series of 16 bits. For 
example, the binary equivalent of 241 is 11110001. Only 8 bits are required to represent this 
number in binary but the computer will hold 241 as 0000000011110001, the other 8 bits being 
filled with zeros. 

In this way numbers in the range -32768 to +32767 may be stored. If a number used with 
one of the logical operators is outside this range then an error message is generated. 

How are negative numbers stored? Well, here life gets a little more complex. Negative numbers 
are stored by ‘twos-complement’. Briefly, this is how it works. 

For example, let’s take the number -241. 
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We already know that +241 in 16-bit form is 00000000111100001. To represent —24] we, 
firstly change all the ones to noughts and vice versa, and secondly add | to the result. 


16-bit Decimal 
OOOOOOOO1 1110001 = +241 
change Os and Is 1111111100001110 
add | PEER EOOOO UT: 294] 


We now have the ‘twos complement’ form for —241, We must understand and appreciate these 
processes so that we can understand the functions offered by the logical operators. 


THE OPERATOR ‘AND’ 


You may have seen something before, in a program, which looks like this: 
X=35AND18 


This does not mean that X = 35 + 19, i.e. 54. This is a ‘logical’ use of the word AND. Look at the 
circuit shown in Fig. 4.1. The circuit consists of a battery and a bulb. Also in the circuit are two 
switches, SI and S2. What arrangement of switches would be required to light the bulb? The truth 
table for this circuit is: 


= see ee oe eee in oe « 
S1 So BULB S1 S2 
ott oft oft BULB 
oft on ott 
on ott oft 
on on on 
BATTERY 


Fig. 4.1 
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The only way the bulb will light is if S! AND S2 are in the ‘on’ position. If we use 0 to represent 
‘off’? and 1 to represent ‘on’ the truth table becomes: 


S| D2 BULB 
0 0 0 
0 l 0 
| 0 0 
| | | 


— 


Similarly the only way to get an ‘output’ of 1 from the bulb is if Sl] is 1] AND S2 is 1. We can use 
the above truth table to help us work out 


X=35AND18 
Firstly we have to convert 35 and 19 to their 16-bit binary representations. 


16-bit Decimal 
OO0O0000000010001 1 35 
AND —_0000000000010010 AND 18 


0000000000000010 = 
If we take the two binary numbers column by column and only write a | in the answer box if 
both digits are 1 then we form the answer above. Converting this back to decimal gives the number 2. 
So, X=35AND18 means that X = 2. 
THE OPERTOR ‘OR’ 


Look at the different electrical circuit shown in Fig. 4.2. This time the truth table will look like this: 


S] 82 BULB 


0 
0 
l 
| 


— Ore © 
a a a a) 
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Very simply, the bulb will light if either SI] OR S2 or both are closed. 


31 


S2 BULB 


BATTERY 


Fig. 4.2 


It we now look at an example using the logical OR: 


B=] 2-4OR73 
16-bit Decimal 
Q000000001 111100 124 

OR OQO000000001001001 OR 73 
QOO0000001 111101 } 2S 


This time we should put a 1 in the answer box if there is any combination of Is and Os, other 
than two Os. 
Converting back to decimal tells us that 124 OR 73 = 125. 


THE OPERATOR ‘NOT 


Finally, let's look at the NOT operator. Again, we can model its function by means ol an electrical 
circuit (see Fig. 4.3). In this case the bulb will light of the switch is open and will go out if the 
switch is closed. The truth table, then, is very simple: 
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5 BULB 
0 | 
| 0 BULB S 


BATTERY 


Fig. 4.3 


In this way the NOT operator forms the ‘twos complement’ of the operand (see earlier in this 
chapter for an explanation of ‘twos complement’). 
A useful expression which connects any integer X with its complement is: 


X =(—(X+1)) 
Examples of the NOT operator: 


NOT253 = —254 


NOTI6 =-—17 
NOT—89 = 88 
oh Ger 


FURTHER USES OF ‘AND’ AND ‘OR’ 


The operators AND and OR can also be used, in a more familiar way. to relate two or more State- 
ments in a conditional statement. Look at the following program and before you try to run it see 
if you can predict the outcome. 


10 CHR$(147): REM CLEAR SCREEN 
20 FORI=I TOS 

30 FORJ=1TOS 

40 IFI=-3 ANDJ=2 THEN PRINTI.J 

SO NEXT: NEXT 

60 END 
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The program will run through the pair of nested loops but with only print out | and J IF lis 3 and 
J is 2. Obviously RUNning this program will yield the result: 


3 a 


This seems to be a natural usage of AND. OR can be used in much the same way, either by itself or 
in conjunction with other operators. Amend line 40 to read 


40 IFI=3ANDJ=20RJ=4THEN PRINTI.J 


RUNning the program with this new line will result in 


CONDO NM BW Ww to — 
ie ak, ES A Pa ee oS 


The computer must be carrying out the AND operation first. Hence J and J will be printed out if 
either !=3 andJ = 2,orifJ=4. 
We can change the order of priority by the use of brackets. Amend line 40 to read 


40 IF I=3AND(J=20RJ=4)THEN PRINTI,J 
This time we get the outcome 


3 2 
3 4 


The bracket around the OR part of the statement means that this operation is carried out first. 
The order of priority on the Commodore 64, when AND and OR are combined, is such that 
the AND is carried out first unless there are brackets present to indicate a different priority. 
In this chapter we have learned several important facets of the computer’s internal operation. 
This knowledge will be utilized at various points in the rest of the book. 


User-defined graphics 


Although some impressive results may be obtained from use of the standard Commodore character 
set, you will at some stage want to be able to design and use your own characters. This process Is 
not as difficult as it sounds. In this chapter you will be taken gently through the steps needed to 
construct user-detined characters. 


THE SUPERSHIFTER PROGRAM 


Unfortunately, the standard set of characters is stored in ROM memory. This means that we cannot 
redesign any characters straight away. Before we can really start the design process we must copy 
the character set from ROM and RAM. Look at the table of screen codes in Appendix E of the 
User Manual. We are still going to need the alphabet set, the numbers | to 9, and some of the 
punctuation, but if we copy the Commodore characters as well we are going to start eating up the 
memory available for a program. All we really require is the first 64 characters (.c. up to and 
including the question mark). 

The SUPERSHIFTER program below is designed to do just that. SUPERSHIFTER is a BASIC 
LOADER for a MACHINE CODE program. We suggest that if you require user-defined characters 
as part of your program then you should use SUPERSHIFTER in a subroutine. Of course, being a 
machine code routine, SUPERSHIFTER will accomplish its task much more quickly than the 
correspondingly BASIC routine. 

Type in SUPERSHIFTER and SAVE it for future use. 
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DESIGNING YOUR OWN CHARACTERS 


If you carefully study any normal character on the screen, you will see that it is made up of a 
pattern of small squares. These squares are called picture elements, or PIXELS. Each character is 
actually a square, 8 pixels wide and 8 pixels high. Some of the pixels in this 8*8 grid are turned on. 
These are the ones you can see. The other pixels making up the grid are turned off. 

Fig. 5.1 shows how a capital ‘V’ is made. Notice that each row of 8 pixels can be thought 
of as a binary number. A bit 1 represents a pixel which is turned on and a bit O represents a pixel 
turned off. Each binary number is 8 bits, or 1 BYTE long. This can be converted to a decimal 
number. 


BINARY DECIMAL 

128 64 32:16 8 4 2 U 
011001 1 +0 1 0 2 
01100 1 1 0 1 0 2 
O- PP 230i: 0s wa ds 1, Ov2 
0-1 7 0 01 1 0 1 0 2 
0: Th. 20 0 hh 1 0 2 
O20! te ee. th Qe 20 6 0 
Oe 20 OF TP tah: 0. V0 2 4 
000000 0 0 0 
Fig. 5.1 


After using SUPERSHIFTER, the character set will be held in RAM memory. The starting 
location for the ‘shifted’ character set is 12288. Each location can hold one byte of information. 
It takes 8 bytes to store the information required to define one character. Hence the 8 bytes 
defining the first character ‘@’ will be held in locations: 


12288 
12289 
12290 
12294 
12292 
12293 
12294 
12295 
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The next character “A*’s data will be held in locations 12296~ 12303, and so on. There is a simple 
relationship between a character’s screen code, as given in Appendix E of the User Manual and the 
first memory location for that character in RAM: 


Ist location in RAM = 12288 +(8 * Screen Code) 


Now let's design our own character, Firstly, we must either type in or load SUPERSHIFTER. 
We can now build the rest of the program around it. SUPERSHIFTER should be used as a sub- 
routine, starting at line 1000. After loading SUPERSHIFTER, the first line of our program will be: 


10 GOSUB 1000:REM SUPERSHIFTER 


We must now design our character. | have decided to draw an alien-type being on an 8*8 grid. 
The design is then represented in binary and the binary is converted to decimal (see Fig. 5.2). You 
can use my design, or make one up yourself! Eventually we end up with 8 decimal numbers which 
define our character. All that remains to do is to POKE these numbers into some locations in RAM. 
It we do this we are going to overwrite the data for one of the characters we have shifted from 
ROM. It is best to choose a character that is not going to be used at any stage in the program. 
For our purposes, the ampersand “&’ seems a safe bet. 


BINARY DECIMAL 
128 64 32 16 8 4 2 U 
0000000 0 0 
Be Or te Sh. ae ae OO: 20 6 0 
010110 1 ~0 9 1 
Ge “Te cae) 
HOE i a. Sr ad de 49 ZO 
FO 7 1D Ts a4 t. 26° 39 
OO 1. 0-0-4 0.0 3° 6 
Oe oT de Oe 30. A.” 0 WZ 


Fig. 5.2 


The ampersand’s screen code is 38. We can find the first location in RAM by using the relation- 
ship above. 
Ist location in RAM = 12288 +(8 * 38) 
=o. 
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We can also READ in the 8 numbers as DATA and POKE them to locations between 12592 and 
12599. The following line will do this: 


20 FORI=12592TO1 2599: READ A: POKEI,A: NEXT 


The data for our character should be placed at the end of the program, say at line 10000. The 
full program listing is: 


RUN the program and then try to use the ampersand (SHIFT/6). You can now use our new 
character in PRINT statements, and as the screen code for our alien is still 38 we can POKE it to 
the screen and color it in the normal way. You can, of course redefine as many of the normal 64 
characters as you wish. But make sure that you don’t want to use that character in its normal way. 

As you can see from the example, one user-defined character on its own is rather small. 
However, it is possible to group a few characters together to make a larger one (see the ‘Alioids: 


program in Chapter 2). 


MULTI-COLOR MODE 


Multi-color mode on the Commodore 64 allows you to use up to 4 colors inside each 8 by 8 
character square. Before you can start to use multi-color however, you have to turn it on. This is 
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done by setting the fifth bit of location 53270 to a 1. You could just POKE in 16 to do this, but 
other bits in this register control other graphics functions. POKEing 16 would set all the other 
bits in the register to zero, A neat way to set bit to 1 without affecting the other bits is to use the 
following POKE. This method is more fully discussed in Chapter 6. 


POKES3270,PEEK(53270)ORI6 


When multi-color is switched on, the computer starts to interpret the bit patterns ina different 
way. Instead of considering them individually, as in normal mode, the bits are grouped horizontally 
into pairs. As each bit can be either on (1) or off (0), there are 4 possible combinations when the 
bits are paired. These are: 00,01, 10, and 11. Each of these patterns relates to a color in multi- 
color mode and both bits are assigned that color. The 4 colors used can be programmed by POKEing 
a color code number into the appropriate location. Table 4.1 shows how the bit pairs select color 
and the location into which you can POKE the color code. Unfortunately. if you use multi-color 
mode then horizontal resolution will be reduced by a factor of 2. To illustrate the use of multi-color 
mode. lets look at our alien character again. Once multi-color is switched on then the bit patterns 
which defined the alien are interpreted as shown in Fig. 5.3. You can see that the same bit patterns 
in multi-color mode draw a picture that has little relation to the original alien character. Hence it is 
important when designing characters to bear in mind whether they are going to appear in normal 
or multi-color modes. 


Normal mode BINARY Multi-color mode 
0 0 0 0 0 0 0 
0 i. 1 4 0 0 
] 0 1 1 0 1 0 
1 1 1 a 1 1 
1 1 1 Te 1 1 
0 reg 3 OQ; 
0 1 0 0 1 0 0 
] 1 0 0 1 i! 40 
| [| Screen color Background color 2 


Character color 


N 


Fig. 5.3 Background color 1 
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Table 5.1 
Bit pair Color Loocation 
0 0 Normal screen color 532611 
Onc} Background color | DO LOL 
1 0 Background color 2 53283 
I. 4 Normal character color color RAM 


ee 


Ordinarily, when multi-color mode is OFF, you can choose any one of 16 colours and POKE 
them to the screen using numbers from 0 to 15. In multi-color mode the color code is used to turn 
on multi-color for any one character. This is controlled by the fourth bit in each color code. If this 
bit is set to 1 then the character is displayed in multi-color, and if the bit is 0 then the character is 
displayed normally. As the color code is held in 4 bits (or nibble) this means that when multi-color 
mode is ON the first three bits dictate color for a character and the fourth bit dictates whether the 
character is displayed in normal or multi-color mode. Table 5.2 makes this clear. It can be seen 
from the table that if multi-color mode is turned on then color codes 0--7 cause a character to be 
displayed in the normal way in any one of eight colors. Color codes from 8 to 15 repeat the same 
eight colors but this time the character will be displayed in multi-color, 

It you still have the character defining program in the computer, try making these alteraticns 


to it: 


Change line 30 to: 


30 POKES3270,PEEK (53270)ORI6 


This will turn on multi-color mode. Now add the following lines: 


40 POKE53281,0:REM SET SCREEN TO BLACK 
SO POKES3282,1:REM SET BACKGROUND COL | TO WHITE 
60 POKE 53283 ,5: REM SET BACKGROUND COL 2 TO GREEN 
70 PRINT CHR$(147):REM CLEAR SCREEN 
80 FORI=1024T0O2023STEP4 
90 POKEI,38:POKEI+2,38: REM POKES & TO SCREEN 

100 POKE54272+1,10 : POKE54272+1+2 ,? 


110 NEXT 
120 END 
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The loop from lines 90 to 110 POKEs our alien to every alternate character space on the screen. 
Note that when the characters are colored at line 100, the first of each pair of aliens is colored in 
multi-color with a red foreground. The second alien is, however, displayed in the normal way and 
colored red. 


Table 5.2 
Color Binary Multi-color ON 
ree nibble Multi-color OFF 
Display Color 

0 0000 normal black black 

| 0001 normal white white 

2 0010 normal red red 

3 0011 normal cyan cyan 

4 0100 normal purple purple 

> 0101 normal green green 

6 0110 normal blue blue 

7 O111 normal yellow yellow 

8 1000 multi black orange 

y 1001 multi white brown 
10 1010 multi red light red 
1] 1011 multi cyan gray | 
12 1100 multi purple gray 2 
13 1101] multi green light green 
14 1110 multi blue light blue 
15 1111 multi yellow gray 3 


Sprites 


Sprites are a special feature of the Commodore 64’s graphics capabilities, and make action games 
much easier to program. They are made up of 504 pixels arranged in a rectangle 24 pixels wide by 
21 pixels high. Moving characters on a screen look rather jerky. This is because they jump a block 
of 8 pixels each time they move from one screen location to another. Using sprites we can over- 
come this problem, because sprites have the ability to move one pixel at a time. Other features of 
sprites include priority and collision detection. The first of these means that sprites can appear to 
move in front of or behind other sprites. The second means that it is possible to detect either when 
two sprites collide or when a sprite collides with background data. More about this later. Let’s get 
down to creating a sprite. 


DESIGNING A SPRITE 


The process of sprite design is very similar to that of designing user-defined characters, except 
that we are no longer restricted to an 8 by 8 grid. As already mentioned, a sprite is made up of a 
rectangular grid, 24 by 21 pixels, as shown in Fig. 6.1. Notice that the rectangle has also been 
divided into three columns each eight pixels wide. The first step then is to shade in the squares you 
want to be visible in the final sprite. Any square not shaded in will be transparent and anything in 
the background will show through. Fig. 6.2 shows a design of mine. 

The information contained in the sprite picture has to be converted into numbers that can be 
read in by the computer. This is done in a similar way to the method used when dealing with user- 
defined characters. If we take the top row of the sprite, there are 24 pixels. divided into 3 groups 
of 8. As each pixel can be represented by a bit, then each group of 8 is a byte. Each byte of 
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Column 2 Column 3 


Column 1 


Fig. 6.1 
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DATA 
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QO 255 
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Fig. 6.2 
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information can be converted to a decimal number in the range O—255. So looking at the top row 
again, the first byte is LI]11111, which converted to decimal is 255. The second byte is OOOO0000, 
which is QO in decimal. The third byte is again 11111111, i.e. 255. Moving to the second row, the 
first byte is IIIL1110. In decimal this is 254. If you keep working your way down through all 
2] rows, you will eventually end up with 21 rows of numbers with three numbers in each row, 
giving you a total of 63 items of data. Now let us look at how this data can be used to form a 


picture on the screen, 


WRITING A SIMPLE SPRITE PROGRAM 


When you have disigned your sprite and converted your sprite to data numbers there are still 
several important steps to be carried out betore your sprite will appear. These are: 


Set memory pointers. 

Read in the data and poke it into special locations. 
Color the sprite. 

4. Position the sprite on the screen. 

S. Turn on the sprite. 


Ue 
:, 
3 


tach otf these steps will be explained in more detail later on, so don’t panic. 

There are & sprites readily available on the Commodore 64; the sprites being numbered from 
QO to 7. We are going to let our sprite be sprite 0. 

The location with address 2040 holds the memory pointer for sprite 0. This pointer indicates 
the location at which the first piece of data for sprite 0 is held. For our purposes the memory 
pointer should have a value 192. To carry out step 1 then, we should POKE 2040 with 192. 

We are going to store our sprite data in the 63 locations between 12288 and 12350. All we 
have to do to achieve this is to READ in each item of data in turn and POKE it to the corresponding 
location, 

The color for each sprite is held in a particular location (53287 to 53294 for sprites 0 to 7). 
To color a sprite POKE a number between 0 and 15 into one of these locations. It is often easier 
to refer to locations on the VIC chip by relating them to the first location on the chip, 53248. 
If we call this number *V’ then the color for sprite O will be held in location V+39. 

The position of sprite 0 is defined by its horizontal X coordinate and its vertical Y coordinate. 
These two coordintes define the position of the top left-hand corner of the sprite rectangle. The X 
coordinate is held in location V (53248). and Y coordinate is held in V+1 (53249). 

Once these parameters have been set all that remains to be done is to turn on the sprite. This 
is done by POKEing V+21 with 1. 
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Complete with its lines of data and a command to clear the screen isa program that will display 
Our sprite in a beautiful shade of black on the screen. Note that if locations are referred to as ‘V+ 
something’ then V must be defined as being equal to 53248 at the beginning of the program. 
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Type in the program and RUN it. If the sprite doesn't look the way its supposed to then 
check your lines otf data carefully, as it is easy to make a mistake here. Once you have got the 
sprite on the screen then let’s play with some of the other features of sprites that we haven't 
touched on yet. 

Try entering this command in immediate mode: 


POKE V+29. 1 


We can expand our sprite to twice its original width using this POKE instruction. POKEing V+29 
with O will turn this effect oft. Do this and then 


POKEV+t23.] 


This expands the sprite in the vertical direction. Of course you can expand in both directions at 
once. POKE V+29 with | again to see this. 

We can recolor our sprite at will by just POKEing in another number between 0 and 15 into 
V+39. Try POKEV+39.7 to change the sprite’s color to yellow. 

Moving the sprite is also easy. POKEing V with 200 will cause the sprite to jump 100 pixels 
to the right. To get smooth movement across the screen enter this line in immediate mode: 


FOR X=S0TO250:POKEV.X: NEXT 


Be ready, because when you press RETURN the sprite will move smoothly but quickly across the 
screen. [f you want a more leisurely pace then edit your line to insert a dummy loop 


FORJ=1TOSOO: NEXT 


inside the main loop. The speed of travel is determined by the length of this dummy loop. Try 
replacing 500 with some other numbers. 
We can do the same sort of thing in the vertical direction. Try 


FORY=SOTOIS0: POKE V+1.Y : FORJ=1TOS500 : NEXT: NEXT 


to see this. If you alter the 150 in the "Y° loop to 250 and press return again, something curious 
happens. When the sprite reaches the bottom of the screen it just keeps going! This doesn’t mean 
that we have lost the sprite. it just means that the sprite has moved out of view. It will re-emerge 
if you type in 


FOR Y=2S50TOSOSTEP--1: POKE V+1.Y : FORJ=1TO500: NEXT: NEXT 


This effect can be quite useful in games. 
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We can turn the sprite on and off without losing it by POKEing V+21 with 0. To switch it on 
again we just POKEV+21,1. 

There are really only two ways to get rid of a sprite entirely. One is to turn the machine off, 
the other is to press RUN/STOP and RESTORE simultaneously. 

We have now had a fairly superficial look at sprites. Now let's find out about each of the 
functions in more detail. 


MEMORY POINTERS 


As previously mentioned there are 8 sprites easily available on the Commodore 64. Each of them 
has a location in which to hold its memory pointer, These are as follows: 


_ 
| Sprite | | 
| number | | 


Location 


Memory 


pointers 


Each of the pointer numbers refer to a particular area of memory in which the data for that 
sprite is stored. It is possible to achieve some interesting effects by playing around with these 
pointers. For example. 192 points to the 63 bytes of memory Starting at 12288. The pointer 
number 193, however, points to the 63 bytes which start at 12352. If location 2040 is POKEd 
with 192 then sprite O will get its data from the area Starting at 12288. If, however, at some stage 
during a program it is required to change the shape of sprite O (say. after a collision) then this can 
be done simply by having the data for the shape already tucked away in locations 12352 to 12414 


and switching the pointer number in 2040 to 193. 
12608 E 
to 


The locations which are normally used to store sprite data are: 
12672 salad 
| | : 
ea lasso 


12070) 


data 
locations 
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As well as these locations you can also use the cassette butfer to store some of your sprite data. 
The relevant locations and their memory pointers are: 


Alternative memory areas 


Sprite 
number 


Memory 
pointers 


Data 
locations 


COLORING SPRITES 


Giving a sprite a single color is quite straightforward. All that is required is to POKE in the color 
number into the relevant location. If V = 53248 then the color register for each sprite 1s: 


Sprite 
number @) 6 7 
Color 
register V+39 | V+40 | V+41 ) V+42 | V+43 | Vt44 | V+45 V+46 


There is also a way of coloring your sprites in more than one color. This is done by setting the 
sprite to multi-color mode. There is only one multi-color register for all 8 sprites. There are 8 bits 
in the register and each bit corresponds to a sprite. If a particular bit is 1, then that sprite 1s set to 
multi-color mode. If the bit is 0 then the sprite is colored in the normal way. 
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The simplest way to set any particular bit is to POKE in a decimal number. For example, if we 
wished to set sprite 4 to multi-color mode then we would POKE V+28 with 16. This because 16 in 
binary is 1000 and so POKEing it to the multi-color register would set the fitth bit to one. This 
can be seen more easily with the aid of a diagram. Assuming that the register is initially set to 0: 


Set sprite 


Multi-colour 
register 


0 0 | | O 0 
POKE with 16 0 0 Ea 0 0} 0) 0 


Once multi-color has been set for a particular sprite then that sprite is analysed in a different 
way. The computer now pairs 2 pixels together and use this information to decide the color of that 
pair. There are 4 possible combinations of states that a pair of pixels can be in. 


State Color 
a 
0 0 Both pixels off Transparent. Background data shows through 
Oo] Right-hand pixel on Pixel pair set to MULTI-COLOUR | 
1 O Left-hand pixel on Pixel pair set to normal SPRITE COLOUR 
el Both pixels on Pixel pair set to MULTI-COLOUR 2? 


San neeemeeeeeeeeee 
Multi-color | is specified by POKEing V+37 with a color code number. 
Multi-color 2 is specified by POKEing V+38 with a color code number. 


Unfortunately, there is only one register for each of the multi-colors to share between all the 
sprites. This means that you cannot have different multi-colors for different sprites displayed on 
the screen at the same time. 

To demonstrate multi-color mode more fully here is a short program display a multi-colored 
sprite (see Fig. 6.3). Notice that although we have to deal with the pixels in pairs when designing 
Our sprite, the decimal data is still calculated in the usual way. The progam lisitng below uses this 
data to display an expanded sprite on the screen. 
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Column 1 Column 2 Column 3 


Multi color 1— Red Sprite color — Green 


Multi color 2 — Black | [| Background color 


Fig.6.3 
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the flag up the pole. Press RUN/STOP and RESTORE before typing in this program. 
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Whilst on the ‘flag’ theme the following program shows how characters POKEd to the screen 
can combine with spites by drawing a flagpole using reverse video SPACEs (POKE code 160) and 
then running the sprite flag up the pole. The program below is very similar to the one used to draw 
the flag except that two routines have been added: one to draw the flagpole and the other to move 
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POSITIONING SPRITES 
Sprites are positioned by means of two coordinates. The X coordinate positions the sprite hori- 
zontally and the Y coordinate sets the sprite’s vertical position. Both of these numbers can have 
values in the range O—255. The registers which hold the X and Y coordiantes are: 


, 


The normal 40 by 25 character screen in terms of pixels is 320 by 200 pixels. Y coordinates 
can range from 0 to 255 so there is more than enough range in the vertical direction. The problem 
comes when we consider the X coordinate. The largest number that can be held in any of the X 
registers is 255 (i.e. 11111111 in binary) but the screen runs to 320 pixels across. However, there is 
a way to ‘open up’ the right-hand side of the screen. If we had just one more bit available to us we 
could have numbers in the range 0 to 511, more than enough to plot across the whole screen. This 
extra bit is held in location V+16 and because each sprite only needs one bit to increase its X 
coordinate range. one of the 8 bits in location V+16 is assigned to each sprite. To make this clear, 
consider the example of sprite 0 moving from X = 254 to X = 257. 
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X coordinate Location V+16 Location V 
254 ‘ol 0 BOROE 0 
ees ements een Al 


255 0010/0) ol of ol o| Alaltififay a 
ale 


ee es ee 
256 [00 o]0]0,0/0,0/0]1j | fo 0) 010 -ofo} ojo} o| 
257 0/0/00 ‘olololoi [0/010)9)0) 0/0 0/0 '0/0,0/0,0,0)0)1 


As the X coordinate is required to increase past 255, at the >Soth position the extra bit for 
sprite 0 is set to | and the normal X coordinate register is set back to zero. This is similar to the 
change that occurs when | is added to 999 to give is 1000. The first three digits have been reset to 
zero and the next digit is set to I. 

In simple terms then, to plot past the 255th position POKE the V+16 register with the appro- 
priate number and start the normal & coordinate from zero again. The correction numbers to 
POKE in to the V+16 register are: 


It is possible to move out of the screen area as demonstrated earlier. The origin for the X and 
Y coordinates does not. in fact, start at the top left-hand corner of the screen but at a position 
off the screen. To help you to position your sprites Figs. 6.4 and 6.5 illustrates some of the key 
positions, firstly for ordinary sprites and then secondly for sprites expanded in both directions. 
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OTHER SPRITE FUNCTIONS 


All other sprite functions are controlled by having a single register for each Function and one bit 
inside each register for each sprite. The bit furthest to the right in the regisier switches the function 
on or off for sprite 0. The bit on its left switches the function on or off for sprite 1. and so on. up 
to the eighth bit which controls the function for sprite /. Functions net yet mentioned which 
behave in this way are: 


Function Register 
Turn sprites ON/OFF V+21 
Expand in the X direction Vio? 
Expand in the Y direction Vi23 


de lee ee ne Ee ee anata tt Re Ae et tid ata AER a A AN Ae ee I 


USING ‘AND’ AND ‘OR’ TO ISOLATE BITS 


Often programming using these single register functions can cause problenis when the function is 
being used simultaneously with more than one sprite. The most obvious example ts using j the Var 
register to turn sprites on and off. Lets assume that we already have sprite QO turned on and we now 
want to turn on sprite 2. For sprite 0 to be turned on the V+21 register must look Tike this: 


Tole oe 
‘0/0 O10} 1 | 
i oe ae 


lect Pecan 


To turn on sprite 2 we have learned that we must POKE in 4 (0000100). Unfortunately if we 
POKE in 4 we will not only turn on sprite 2 but we shall also turn OFF sprite 0. To get both spr 
O and sprite 2 turned on at the same time we need to POKE in the deen ia equivalent of 


ore adele 
OrO;O LI IONL: 
mia 


This is 5 in decimal. | and 4 are the numbers that turn on sprite O and sprite 2. To turn them both 
on together all we have to do is add the two numbers together. Similarly. to turn on sprite | requires 
the number 2. so to turn on sprites 0. 1. and 2 together we would need to POKE Vt21 with 7 @.e. 
1+2+4), 
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This method can of course be used with any of the single register sprite funcuons. 


PRIORITY 


(1) Sprite/ ae ae) 

When two sprites are af the same position on the sereen ten one appears fo be On top or in front 
of the other, The sprite in front is suid to have a higher priority than the one nelund. This order of 
DrOrity Is not St by the programmer but depends on sprite number. Very simply. the rule ts 
that lower-miunbered sprites have priority over pete mbered sprites. Sori the paths of sprite | 
} 


and sprite 2 crossed each other, then sprite |] would appear to pass in front ot sprite 2. TP sprite 3's 


path was aiso crossed at the same instant ia it would lie behind sprites Poand 2. if you write 
programs that invoive sprites passing over each other, then think carefully about wrich sprite you 
wish to appear in front and assign it a low sprite number. Sprite priority can also be toed to design 
figures that involve multiple sprites. If there are any “holes in the sprite which appears i front. 
then the ae behind will show through. Some interesting etfects of shape and color 


achieved by 


(2) Sprite/background data priority 


Sprite to background data priority IS progammable by using the V+27 register, The junction 


works in the same way as the other single register functions in that a bit is ne ro eaniro!l (he 


function for each sprite. Hf a particular bit is O then the sprite to which it relates Wil appear in 
frant of the background. Hf the bit is 1 then the sprire appears to be behind the data. On power 
ap this register is set to vera so unless you do something to change the situation all sprites will 


appear in front of the background, 


COLLISIONS, COLLISIONS 

(1) Sprite/sprite collisions 

Sprite fo sprite collisions are stored, when detected. in the register V+30. Each sprite has a bit in 
this register which is set to | if that sprite has been in collision with another sprite. Obviously, if 
two sprites are in collision then both the corresponding bits will be set to 1. To use this in your 
program you have to PEEK the location to see what it contains. This is normally done trom inside 
an iF... THEN statement. as follows: 


IF PEEK(V+30) ANDS? 2=S12 THEN GOSUB XXX 


where Sis the sprite number. The AND isolates the particular bit in the register that relates to 
sprite S. You may want. as in the example, to have some action taking place because of the collision. 
This may be placed in a subroutine starting at XXX. Hf you wish to specify detection of a collision 
between two particular sprites Sl and S2. this can be done using this command: 


[F PEEK(V+30) AND(S112+8212)=S142+S2t2 THEN GOSUB XXX 


Note: Once the collision register is PEEKed it is automatically reset to zero. If you want to use the 
vaue that you PEEKed from it an another part of the program then store the value in a variable 
until vou wish to use it. 

We tound that when using this register that some strange things happened. We eventually came 
to the conclusion that these weird happenings were due to the register not clearing itself quickly 
enough after it had been PEEKed. The problems certainly cleared up when we inserted a POKE 
Into the main action loop to “manually” reset the register, 


(2) Sprite/background collisions 
The sprite to background collision register is at W+31. It works in similar way to the sprite/sprite 
collision register, Each sprite has a bit in the register which is set to | if the sprite has been in 
collision with background data. The register also clears itself once it has been PEEKed. 

It is possible to seleet which piece of the background you wish to collide with. If the back- 
ground is set up in multi-color mode then, although characters colored in multi-color | appear on 
: 


c. 
* 


he screen, they are not ‘solid’ sprites. On other words, is a sprite collides with a piece of data that 
is in multi-color 1. then that collision is not noted in the collision register. (See Chapter 2 for an 


explanation of background multi-color mode.) 


‘Aeroplane’ program 


The tollowing program demonstrates the use of priority. memory pointers. and collision registers: 
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TABLE OF ‘VIC’ CHIP LOCATION FUNCTIONS 


Location Location rel. 


to 53248 (V) Function 
53248 V X coordinate of sprite O 
53249 V+) Y coordinate of sprite O 
25250 Vie X coordinate of sprite | 
53251 V+3 Y coordinate of sprite ] 
33252 V+4 X coordinate of sprite 2 
De ae VerS Y coordinate of sprite 2 
53254 V+6 X coordinate of sprite 3 
ayer V+7 Y coordinate of sprite 3 
53256 V+8 X coordinate of sprite 4 
Sp peat) Vt+9 Y coordinate of sprite 4 
53298 Var tO X coordinate of sprite 5 
Seren, Vt+ti Y coordinate of sprite 5 
53,9200 VPl2 X coordinare of sprite 6 
S321 Vrs Y coordinate of sprite 6 
2320. V+14 X coordinate of sprite 7 
532605 V+I5 Y coordinate of sprite 7 
53 264 V+16 Most Significant Bit register for sprites O- 7 X coordinate 
92207 Vt+2] Turns sprites 0-7 ON/OFF 
33271 Vs Expands sprites O—7 in Y direction 
53275 V+27 Selects sprite/data priority 
So216 V+28 Switches on multi-color mode 
Sart V+29 Expands sprites O- 7 in X direction 
33278 V+30 Sprite to sprite collision register 
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Location rel 
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ara. Veo Sprite to data collision register 
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53294 V +46 Color ot sprite 7 
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Notice that when any switch is ‘made’ then the corresponding bit in the register is set to zero, 
Diagonal movements are formed by combining two of the four direction switches. This gives four 


YL 


further modes: 
vp & Lelt ee OLE OO 
tp & Right Lis OLI1OLI0 
Down & Lett pee Olt i0G3 
mown & Right 117 OL} TOO] 


Break into veur program and use the cursor to edit line 10 so that the location being PEEKed 
ered to 30324. Plug vour joystick into port {| and RUN the program. The number displayed 
initially is 288 4)522 2. b in binary), Again this number will change as you play with the joystick. 


Verify that chese numbers correspond to the correct direction, 


None pace) Pitty 


Up 254 enue ec, 
Down Oe, PE])i 101 
halt Oe AAG 
Right 247 Paweesae 
Fare ao Lalor 
Lp & Lett 250 1GL 11010 
bo & Right 246 111101 10 
Down & Leit 249 11111001 
Down & Right 245 1} ) 10101 


Break into vour program again. When you receive the prompt ‘READY’, twiddle the joystick 
again. You should see some rubbish appearing on the screen. This only happens when port I is 
used so it is advisable, if you write a game that needs only one joystick, to use port 2, rather than 


pore |, 


Lets recap ther on what we have found out about how the joystick works. 
[he joystick has five switches. four of which control inovement, and one of which controls 


firing. There are two ports in the Commodore 64 to receive joysticks. Each port has a location 
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within the machine. Port 2 is at 56320 and port | isat 56321. The four direction switches on the 
joystick are linked to the first four bits in the location. The fifth bit is linked to the button. Ifa 
switch contact ts made then the corresponding bit in the register is set to QO. As soon as the contact 
is broken then the bit’s value is restored to 1. Diagonal movement is signalled by two direction 
switches being made simultaneously, 


A BASIC JOYSTICK SUBROUTINE 


It is rather inconvenient to have to reter to large decimal numbers when we want a joystick to do 
something inside a program, As all the directions are signalled by the first tour bits of the port 
location, let’s isolate them using AND. Firstly, we need to store the value of the location in a 
variable which shall be called PJ, for ‘peek joystick’. If our subroutine starts at line 2000: 


2000 REM JOYSTICK SUBROUTINE 
2010 PJ=PEEK(56320) 

2020 DJ=15-(PJANDIS) 

2030 F B=PJ ANDI 6 

2040 RETURN 


Performing the operation PJ ANDI] 5 isolates the first four bits of PJ. Subtracting this from 15 
gives us numbers for the direction in the range 0-10. 

Line 2030 isolates the fifth bit of PJ. This bit relates to the fire button (FB). Tf the fire button 
is not pressed, then the value of this bit is 1 and FB= 16. If the button is pressed, then FB = 0. 

Values for DJ relate to these directions: 


DI Direction 
| Lip 
: Down 
s 
4 Left 
5 Up & Left 
6 Down & Lett 
S Right 
” Lip & Right 


10 Down & Right 


The subroutine might be used inside « program like this: 
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The main action loop starting at line 200 consists of a series of “questions and action taken aeccor- 
dingly. For example, line 220 asks if the value of DJ is 1. This is the value of DJ that L corresponds 
to ‘Up’ on the joystick. If the answer is ‘yes’ then the current value of the Y coordinate is reduced 
by 1. When the new X and Y are plotted at line 260 this will mean that the sprite has been moved 
1 pixel up the screen. Note that there is a further conditional statement which sets the minimum 
value of Y. It is a good idea to put the boundary conditions here because if the first part < the 
line is not true then the computer will not test the second. but skip straight to the start of the fine 
below. This can save on execution time as conditions are not tested needle ssly, The boundaries 
that have been set are the edge of the screen for an unexpected sprite. As X and Y Can be any where 
in the range 0-255 you can move your sprite out of the viewing area. Try setting the oe 
limits of X and Y to zero and the upper limit of Y to 255, RUN the program again and vou wil! 
now be able to use the joystick to manoeuvre the sprite on and off the screen. You can even hate 
your sprite going off one side of the screen and re-emerging on the other. Change the second part 
OF line. 20°tox 


a 


IFY<29THENY=250 
and change the second part of line 230 to: 


IF Y>2S50THENY=2 


The program moves the sprite, one pixel at a time, in any direction. This means that the motion 
is very smooth but a little slow. You can speed things up by making the sprite move more than one 
pixel by changing Y=Y—1 to Y=Y-—2 etc. in lines 220-.250. There is. however. a direct trade-of| 
between the speed at which the sprite will move and the smoothness with which it will move. Try 
experimenting with the number of pixels that the sprite moves. 

The program is structured in such a way at line 270 that if the value of FB is 16 then the law: 
is restarted (remember that FB = 16 if the fire button is not pressed). The compu ter is es alti power 
through to execute the lines following 270 if the fire button has been pressed, 1.2.7 B= AY 
the program does is to print up a small message on the screen. which is held for a aie time - foie 
being erased. Note that whilst the message is on the screen, the sprite cannot be moved, because 
the conputer is tied up executing the dummy loop at line 290. The moral is. don't let your “Pirie 
routines be too long or you will hold up the rest of the action. Well so much for a BASIC subrousine 
You can now write programs where action is controlled using a joystick, but pretty soon you are 
going to run into time problems, as your programs become more comple . We need to use machine 
code to speed things up. 


A MACHINE-CODE JOYSTICK SUBROUTINE 


This isa BASIC foader for the machine-code joystick routine. Because it is in BASIC. you can type 
it straight into your Commodore 64. To ensure that the DATA statements are entered correctly 
there is a checksum at the end of the subroutine. As the DATA is read in, a running total is kept. 
The final part of the subroutine checks the final total. HW you get the message “checksum error 
then you have not — the DATA correctly. 

The joystick subroutine 1s numbered from 2000 onwards. Once you have entered the routine 
eorecl yids a idea to SAVE it to disk or tape. When you want to write a program which uses 
then LOAD the subroutine first and construct the rest of the program around it. 
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Once the subroutine is RUN, we have several other things to do het 
The first thing to do is to set the upper and lower limits « 


numbers into these locations. 


ne r 4 
Page. Soe 
2 mt be tad 4 

eS mae . Way 

i abe A ae 


t 4 bos Be pede my 
t eet Bees OP hy 
ar} fos Baty 
PF dye tach H 
roan: 4 Y 
Pe eae $25, 
% aren 7 
4 I L on : a 
bot a eae 
i fel 7 
ns it a1 4 
wor 3 ca wb 
t ie seoed aa 
t i t dl. wat 5 bes 


Laniit 


Xx MIN = 49752 
x MIN J 40 
MAX : 49156 
Xx MAX 49] 3 


eer 


Y MIN : 46 
Y MIN 49162 


Y MAX 2 aie 
Y MAX as 


swt 
oe 
lan 
ecw! 
oy 
“ 
‘mae 
sm, 
mae” 


Joystick Lo-Rvyte Hi- Byte 


40583 


a 
Pe Pace 
4 
A 
. 
4 
{ 
| 
oh 
ot 
oie he 


ion 


be eee 


TICK 


Se 
S 


rE JOY: 


$ 
' 


TH 


1G 


iN 


. 


t 


°C 
Wa 


ed 


ds 


‘ 
i 


e gs Kiown 


>see. each limit has two locations. On 


¥ 
4 


ed 


Lond 


1S 


any 


LOW 1 


locati 


Sees nee A 
Se Sona 


Byte 


Lo ed 


-Byte 


Hi 


Value oft x 


sone Pace 
$ H 
i —, : 
+ yi 
i we t 
{ 
bi . 
: ered i 
t . 
i 
ee ne ey 


H Net 
Wee ae 4 
i { 
t Fant | 
{ Nae? $ 
be 
} , 
eae 

ees 
H — 

a roche 


sd 

i 

eee «Ht 
ous 
en 
} 


os 
' oe 
ia 
Lem, 
me 


O10 


f 
\ 


t 
i 


vig 


pk SS yuo 


i) 


bene ee ede ee ernie aad 


} 
es Serenenes 


" 
t Yeas : 
i ed i 
Besos uate sebaele ug 
Ce I 
oan 
Patents ash 
\ 

Lmao! { 
jose ad 
Ph cae 
peed 
ee, 
{ Z $ 
ee 
jad 
i 
{ rs, 4 
i New’ i 
t 7 
‘ 
bond 
f a : 
H i 
H Niawaet : 
i i 
ead Sky tae 
i Pan 4 
i ol { 
LR sa _ 


os 
en? ' 
[ies Saaesa 
i 
AES 
feel ntimicie paid’ 
H t 
i Co ‘ 
Fee 
cece | 
: t 
' jor t 
te aie: 


Me ben 


om & 


‘ : 
: wom i 
‘ \ 
bE t 
Baia aueee eet 
be 
; sewer ; 
} i 
i woe 
bo Neat OE 
H ! 
Joe eed 
i sien | 
; og ; 
j eed i 
a 
poe 
} sewer 5 
H ye 


| a 
: A 4 
i i 
Fae iaioahiaactni so 
H } 
t any i 
i ae at 
H : 
neers | 


} 


a pe emma 
t 


a 


ae ae | 
ag oo 

4 

oon, H 

Ip”. peer? 
a 
ec ad 
i wey . 
b A oe 
' ! 
Jere coe mene 
: at 
Ee 
i 
aes 
' 4 
~~ ’ 

i oo 
' i 
tac bay 
{ 1 


sr 
coat 


Y 


many 


ad 


i 


wee 


sieeets 


mee = 
ar 
ont 
é 
a aay 
_ pee 
won. 
Sener” 
~ 
pet 


49] 76 


a s Ue ia 7” > aa oe me ye Sa shpat: EES ae Aaa y . “Te ud e eget or : 4 
phe tire button regist ers have addresses 49] 77 lor tire button Sag, B07 Sey Vibe aed 


t 


When PEEKing these locations wi Hina loop use the following routine: 


[O00 POKE 49177,0:POKE49!78.0 
110 FB 2=PEEK(49177): FBI=PEEK(491 72) 
1G IF FBI =1 THEN <action> 
iSO TF FB2=] THEN <action> 
O GOTO 100 


fas ft 


140 


Both tire button registers should be reset at some Stage in the loop, duis is probably best done 
just prior to PEEKing them. 

At the end of a program you should disable the wedge using SYS4920& 

If vou break out of a program that uses the machine-code joystick routine vou may find that 
when you try to RUN it again the joystick will not appear to work. To get round this proble:. 
belore you RUN the program again press RUN/STOP and RESTORE. Alternatively. pe 
SYS49208 to disavle the wedge. 


Fo tie all these ends together here is a program that uses the machine-code joystick subroutine. 
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A full explanation of how this machine-code routine was written is included in Mastering the 
CBM 64 by A. J. Jones and G. Carpenter, also published by Ellis Horwood. 


Beginner’s sound advice 


INTRODUCTION 


Phe Soand Interface Device or “SID? chip. is one of the most advanced sound synthesizers to be 
round of any home computer. You can, with a lot of effort create almost any sound, Unfortunately, 
User access Is not very friendly. A series of POKEs are required and this can lead to utter confusion 
q SOU Te not caretiii, 

tn this chapter we will try to give you an insight into the basic workings of the “SID® chip. 

SiD has three oscillators and each has a range of seven octaves (refer to Appendix M of the 
Lser Manual for the table of notes): alse each voice has an ADSR capability (ATTACK, SUSTAIN, 
DECAY RELEASE). complete with four different waveforms. These are, Triangle, Sawtooth, 
Square Cor Pulse} and White Noise. 

We will start with volume control. This is controlled at location 54296 and only the first four 
hits of the reaiste: ave used for the volume control, which can be set in the range 0-15. 

Secondly we have the Waveform, end our choice out of the four available, will determine the 
inubre of tonal quality of the sound. This can best be described by Fig. 8.1. 
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Thirdly we come to the ADSR festure. “ATTACK’ determines the rate at Which the note rises 
to its peak. (DECAY is the rate at which th e note fails to zero. “SUSTAIN is the time for which 
the note holds and “RELEASE? lets you extend a particular note (see Fie, 8.3) 

jote. (see Pie, &,2) 
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Fig. 8.2 
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Lastly, and perhaps the most important, are the tone generators themselves. These are | 
which hold the frequency of a note. The first one is the high frequeney and is held at locations 


., TT 


1 


OCALIONS 


54273 for voice 1, 54280 for voice 2 and $4287 for voice 3. The low frequency is held at locations 


54272 for voice 1,54279 for voice 2 and 54286 for voice 3. 
The main principles of producing a sound are: 


(a) SET VOLUME (1-15) 

(b) SET WAVEFORM (17. 336229) 
(c) SET ATTACK/DECAY (0-255) 

(d) SET SUSTAIN/RELEASE (O—255) 

(c) SET HIGH PULSE (if using pulse waveform) (0—15) 

({) SET LOW PULSE (if using pulse waveform) (Q—255) 

(g) SET HIGH FREQUENCY (Q--255) 

(h) SET LOW FREQUENCY (O--255) 


After a note has been played you must clear the ADSR or you will get odd things happening. 
like a quiet note which continues to sound or, the next time the note is played. not sounding very 


loud. You may have come across this before. 


O.K. now that we have whetted you appetite, we will put a little of what we have learned into 
practice. The tirst demo will play a note determined in length by a delay loop. You will notice that 


alot has to be done even for a very simple note. Type in this program: 


POMP ORISOTO24. <2 RM xe ec eee i tt 
1020 POKES +1,0 >REM Clear “SID? chip 

1030 NEXTI >-REM —--~—-—-—~~-~~—~—-—-—~~- 
1040 POKES+24,15 > REM Set volume control 

1050 POKES +433 >REM Set up Sawtooth Waveform 
1060 POKES+5,31] “REM Set up Attack/Decay 

1070 POKES+6,15 > REM Set up Sustain/Release 

1080 POKES+]1, 51 -REM Set up Hi-Frequency 

1090 POKES+0,97. — : REM Set up Lo-Frequency 

bEOO PORTH TO 500% RRM eies cena 


LLIONEXTI >REM Delay loop 

1120 POKES+4,0 >REM Clear Waveform 
1130 POKES+5,0 > REM Clear Attack/Decay 
1140 POKES+6,0 > REM Clear Sustain/Release 


After you have typed in this program, proof-read it and then RUN. You should hear a note. 
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[f you are using sound effects in a program, set up most of the parameters before you get into 


the main loop ike this: 


1000 S$ =454272 REM start of “SID chip 

1010 FORI=OTO24 °>REM —~-~-~-------------- 
1020 POKES#1,0 -REM clear ‘SID? chip 

[O30 NEXTI CN eek sce asta na as are Mae 


1040 POKES+5.31 -REM set up ATTACK, DECAY 
1050 POKES+6,15 -REM set up SUSTAIN’ RELEASE 


2000 —--—-—-------—-----~----------- oo 
2010 MAIN CONTROL LOOP OF PROGRAM 
2020 ~+~——--——~—----—-—--~+-—------- eo 


3000 REM SUBROUTINE FOR SOUND 

3010 POKES +4.33 >-REM SAWTOOTH wave 
S020 TOK ES = 1,25 >-REM HI-FREQUENCY 
3030 POKES +0.90 -REM LO-FREQUENCY 
3040 FORT=1TOS500 > REM DELAY 

3050 NEXTI >-REM LOOP 

3060 POKES +4.0 >-REM clear WAVEFORM 


It lies beyond the scope of this book to delve any further into the intricacies of sound pro- 
gramming, but here are a few sound effects for you to try. Use them in your own programs or 
analyse them to help you devise your own sounds. Appendix P in your User Manual has some of 
the key numbers required to produce those scintillating sounds for your 64! 
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EXAMPLE PROGRAMS 
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Advanced tips and hints 


SOME ‘DO'S AND ‘DON’T’S 


DO 


DO 
DQ 
DO 
DO 
DO 
DO 


DO 


DONT 
DON'T 
DONE 


DON'T 


make your action loop as short as possible, preferably less than one full screen for fast- 
moving programs. 
use REMs at the beginning of each program section and when using GOSUB. 
speed up your programs by using variables and constants, instead of numbers. 
think out your program in blocks and plan out a rough structure before Starting. 
make good use of subroutines. 
save your program BEFORE attempting a run, especially if the program is incomplet 
use PRINT rather than POKE if you want to move characters around the screen. It’s less 
elegant but it’s quicker! 

| 


ce 
Le 


ce 
tell your friends about this book. 


jump out of subroutines without going through RETURN. 


jump out of a FOR... NEXT loop without going through the last NEXT. 


always use the first solution that comes to mind when presented with a problem. Think it 
through: there’s probably a quicker and/or neater way. 
forget to tell your friends about this book! 
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To print a character at column X and row Y: 


POKE 782.X 
POKE781.Y 
SYS65520 


FURTHER EXCITING SNIPPETS 


The Commodore 64 is ‘cold-started’ by SYS64738. This command resets the machine to its 
Original state. 

PRINT FRE(0)—(FRE(0)<0) #65536 gives you the current number of BASIC bytes tree. 

The screen can be scrolled DOWN by the following sequence of commands: 


PRINT CHRS(19):CHRS$(17):CHR$(157):CHRS(148) 
POKE 218.160 


Try changing the POKE to POKE218.158 and see what happens! 


THE COLLISION REGISTERS 
Always clear a collision register before you PEEK it. This is done by POKEing V+30 (or V+31) 
with 0. The collision registers are cleared automatically but this does not always happen quickly 
enough (see Chapter 6). Remember that V = 53248. 

The following POKE will turn off any two sprites involved in a collision: 


POKE V+21,PEEK(V+21)AND(255—-PEEK(V+30)) 


THE USE OF THE RETURN KEY IN EDITING 


A quick way to abort a line in direct mode is to press the SHIFT and RETURN keys together. The 
line will then not be executed. 

If you run into difficulties whilst editing inside quotation marks. press SHIFT/RETURN then 
reposition the cursor and complete the edit. 
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TROUBLE-SHOOTING 


All the programs in this book have been thoroughly tested and will work correctly if entered as 
LISTed. If you have problems getting a game to work check the LISTing carefully. It is much 
easier for two people to do this: get a triend to read the LISTing whilst you check it against the 
CBM-64 screen. The most likely error message to appear is “SYNTAX ERROR IN LINE XXX. 
in which case you have probably made a simple typing error (by far the most common Is a Missing 
bracket!). If there are no syntax errors and things are still not going well it may be that you have 
missed out a DATA statement, here the error message would be “OUT OF DATA ERROR‘. All the 
long blocks of DATA statements have been provided with checksums, i.e. the value obtained by 
adding all the DATA statements together. and you should get this right before proceeding further. 
It may seem obvious but nevertheless it is worth saying: after entering a program ALWAYS 
SAVE it BEFORE RUNning it. This is especially true of any program with a machine-code subroutine. 


UTILITY AND DEMONSTRATION PROGRAMS 


Here are some programs that you may find of use when programming your own games on the 
Commodore 64. Particularly useful is the ‘Sprite Generator, Other programs include demon- 
strations of string-handling facilities. 


Sprite Generator 
This generator was written solely for the purpose of designing sprites and, once designed. giving 
you the DATA statements for that character. 

Type in the ‘Sprite Generator program and RUN it. The left-hand side of the screen displays 
a box in which you will see a flashing cursor. This can be moved around the box, wrapping around 
horizontally and vertically at the edges. The cursor is moved with the aid of a joystick. 

There are two modes. one for INSERT and another for DELETE. When you are in INSERT 
mode, every time you press the fire button a block appears under the cursor, and in DELETE 
mode any block under the cursor disappears. Each mode is represented by a different border color, 
‘GREEN’ for INSERT mode and “RED’ tor DELETE mode. 

As you create your character in the large box. so a sprite appears in the small box on the 
right-hand side of the screen. If you delete a block. the same pixel on the Sprite will be turned oft. 
This sprite is in fact expanded, both horizontally and vertically. If at any time you are not satisfied 
with your creation, then simply press the ‘*CLR/ HOME’ key and both boxes will be cleared, 

Once you have finished press the ‘Fl’ key to display the DATA for the sprite you have created. 
(Make sure you have no ROM-based cartridge installed that utilizes this key or you will get strange 
results.) Copy down the DATA and press the fire button to start a new design. 


A word of warning. Don’t ask for the data to 
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be displayed until you are happy with your 


sprite as, in this program, there is no way of re-editing once the data statements have been displayed! 
This “Sprite Generator program proved invaluable in the writing of this book: we hope you 


have as much fun with it as we have had. 
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Here is a program to change the normal character set into space age characters. 
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SECTION 2 


Games listings 


So much for the theorv; this is what you have been waiting for. We hope that you have a lot of fun 
playing the games that we have written for you. We certainly had a lot of fun writing them. If you 
are typing them in yourself then be very careiul to enter exactly what is given in the listing. Make 
sure that you save your program once it is typed in BEFORE you run it. 

We have tried as far as possible to make our programs easy to read and they are structured in 
a way that you will find easy to follow and understand. We have avoided using the Commodore 
Control Characters for this reason, replacing them with the corresponding CHRS. The only excep- 
tions to this rule are the use in PRINT statements of RVS ON and RVS OFF control characters: 
the former is displayed as a reversed *R’. whilst the latter is a square with a horizontal line running 
across it. These are formed within quote mode by simultaneously depressing CTRL and 9 or CTRL 
and Q. All other oddities are the Commodore characters which are displayed on the front of each 
key. The right-hand character is obtained by pressing the appropriate key and the SHIFT key. The 
left-hand character is obtained by pressing the key together with the Commodore flag key. 

Typing in long programs can be just a little tedious; but don't forget that all the programs 
listed in this section and all the demonstration programs used earlier are available on cassette or 
disk trom the publishers. 

Most of the programs that we have written require a joystick which should be piugged into 
CONTROL PORT 2. located on the right-hand side of the computer, next to the ON/OFF switch. 
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Demon Dozer 


Demon Dozer will get you in the end: in fact if dozer doesn’t a kerb will. 

This is a game that requires a quick eye and lots of skill. When the game Starts, a road will 
appear on the screen and a blue car, which is you, will be positioned in the centre of that road 
when suddenly, a dozer will come out of nowhere and try to ram you. You must evade the demon 
for as long as you can. Once your car starts to move it will keep on moving, making your task 
more difficult, 

When you have played this game a few times. try altering the speed of the Demon Dozer or 
the speed at Which you change direction. 
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3D Tank Assault 
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In this fantasy you play the part of an ambusher intent on destroying as many tanks as you can 
with the shells provided, and stopping them getting across the bridge to safety. 
This game uses PET graphics to display the scenery quite ettectively. 


The tank and sight are sprites and, like most of the games in this book the sight is moved hy 
utilizing the machine code joystick routine. 
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Sub Hunt 


‘Radar room to bridge ... enemy subs gaining entry through underwater caverns ... drop depth 
charges! tt’. 

The subs come at verying depths and speeds, so time your drop carefully or another one will 
escape. These submarines are quite clever too! Just when you think you ve got one. it divest. 1) 
Oh well. there’s always another one. 

Don't let more than 10 subs through or the game is over. 

The ship is moved left and right across the screen by using the joystick and the charges are 
dropped by pressing the fire button. 

Cood hunting! 
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The dog fight takes you back into World War I and puts you in the cockpit of a biplane over the 
English Channel. Your job is to shoot down as many enemy aircraft as you can. Because of the 
prevailing wind, you have to be very accurate when targeting the enemy, and you may tind you use 
as many as 30 bullets on one plane. Guide your sight over the plane and shoot like mad? =: 
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In ‘spider hunt’ you must destroy as many radioactive spiders as you can, using your laser. Just 
guide your sight over the spider and press the fire button to watch it turn into an array of colors 
before it finally disolves into nothingness. As the sight homes in the spider may start to get itchy 
feet, so make sure that you fire quickly once you have one at your mercy!!! 
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Dippy Dappy 


‘O.K. you chuck the apples over Dappy, and I'll catch them". 

‘Derrr, right boss .... 

Well he did say chuck them over didn’t he? And he did tell me where to throw them, didn’t he? 

The story so tar: Dappy, at the request of his boss Midget Malone, has broken into Farmer 
Giles’s orchard, intent on stealing his nice rosy apples. Dappy, however, has never had all that 
much schooling and was never told exactly what an apple looked like. So you can understand it 
was not his fault when he started thowing eggs over! 

Where did he get the eggs trom? I hear you ask ... well this is only a fairy story, after all! 

With the aid of a joystick, try and manouevre Malone underneath falling eggs and catch as 
many as you can. Drop too many and the game ends! 

Have a smashing time playing ‘Dippy Dappy.. 
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Fun Match 


Fun Match is another short program in which you have a set of three words that can be mixed up 
to form other words. Sometimes you get quite funny results. 

The DATA statements can be changed to words of your own choice. The words we have used 
are just an example and you are not limited to ten sets of words. This program can be used asa 
basis for a much larger program, i.e. Anagrams or Hangman. 
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Guess my number 


Starting off with a simple program is a good idea, and with “Guess my number’ not only can you 
play it, but you can also learn about the use of variables and IF... THEN statements. 

The idea of the game is that the computer picks a random number, and you have to guess it. 
The range of the number can be anywhere between O and 100. Of course, you can change this to 
your own requirements if you wish. Each time you give a guess the Computer responds with 
either ‘Too high’ or ‘Too low’, in which case your next guess will change accordingly. 

When you have finally guessed the correct number. the Computer will tell you how many 
guesses you have taken. 

The actual listing is barely a screen full, and proves that you don’t need to use a lot of memory 
to do something worthwhile. 
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Bug Bovver 
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For those amongst us who suffer from terminal termite trouble or are driven insane by insects, this 
game lets them get their own back. 

When the program is RUN the boot weaves menacingly back and forth across the screen. To 
drop the boot press the SPACE bar. Listen to the soggy splattering sound with just a hint of crunch 
as the bug gets its come-uppance! 
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Bites de de Be 


Your city is under attack from fertilizer-crazed tomatoes. These vituperative vegetables are deadly' 
As commander of a front-line outpost your mission: 


TURN THOSE TOMATOES TO RATATOUILLE!! 


Let more than five past and your city becomes KETCHUP. 
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Paper, Rock, Scissors 


Beat the computer at this old children’s playground game. The rules are simple: 


Scissors cut paper 
Rock blunts scissors 
Paper wraps rock 


When you choose either paper, rock, or scissors — by pressing respectively P, R or S — the 
computer also makes a random choice. If, for example, you choose scissors and the computer 
chooses paper then you win. If, however, the computer chooses rock then it wins -. because rock 
blunts scissors. 
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Searchlight 
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Your base is undergoing a night-time air raid. Use the searchlight to pick out the enemy bombers 
and then blast them out of the sky! There is no moon to help you but you do have three flares at 
your disposal it you cannot tind your target. Shoot down as many aircraft as you can before your 
base is bombed-out. 


Use the joystick to control the searchlight and shoot down aircraft. Flares are fired using 
the SPACE bar on your keyboard. 
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Flip Flap is an original game based on an old idea. Can you remember those games you used to 
play in the arcades before Space Invaders came along? You can’t ??? ... Well, there was a game 
where you drop a coin in the top of a box and it would gradually work its way down to the 
bottom, randomly bouncing off a grid of pins, determining which way the coin would travel and once 
at the bottom ... I’m afraid that | am completely oblivious to its aim, but it seemed a good 
foundation for a game. So Flip Flap was born. 

The idea of this game is more apparent. You have a continuously bouncing ball] at the top of 
the screen and when this reaches one side it rebounds the other way. At this point you can, at any 
time, press a ‘letter’ key on the keyboard and the ball will start to drop down the screen. 

As the ball drops, it collides with pins that are placed down the screen, and each time it hits a 
pin, the pin gets knocked in and you score some points, with a bonus if you can hit ten pins on 
each drop (not impossible). As the game progresses so it gets a little harder. If you hit a pin that 
has already been knocked in you score no points. Sorry! 

The game ends when you have dropped 25 balls (or sooner if you are a bad loser’). 
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Track Racer 


In Track Racer you have to travel down a dirt track that gradually gets narrower. Each time you 
score a hundred points the width of the track is reduced by one character space. If you crash into 
one of the posts along the edge your car will explode into an array of color. 

The car is moved from side to side using the joystick: but be careful because unless you steer 
the other way you will continue to drift in towards the kerb! 

This program makes use of a short routine that causes the screen to scroll downwards. This is 
slightly more difficult than causing the screen to scroll up but the visual effect is well worth the 
extra effort required. 
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Minefield is a game of logic and strategy. You are in control of the mine detector and must destroy 
as many mines as possible in three minutes. Unfortunately, your assistant, Copy-Cat Kenneth 
mirrors your every move. Don't let him stand on a mine or you will both be blown to kingdom 
come! 

To destroy the mines first position the detector over a mine then press the fire button. Each 
mine successfully destroyed scores you 100 points. 
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Look Out! 


A game for TWO players with joysticks. Firstly, set the target score — it may be the first to reach 
10, 20 etc. — then each player uses his/her joystick to move around the screen. Don’t cross the 
other player’s track or turn back on yourself, or you lose! 


198 GAMES LISTINGS 


Lae 
Leite 
TEESE 
Tee 
1 etd 
J Ged 
TEESE 
Lares 


rae 


ee eon aE eeened 
‘on ae 
owen 
ek . eden? 
To, tm, 
Hat tal bn 


is 


ow 
t 
- I, 
nee 
— 


bat 
Pact Tee pete Ss 
1 yt 


fet ag oe Sa en 
st $st tef 
sata, 
i 
at 
po 
ate 


grt gat 3 
3 


i 
ra Wy 


ad 


Pd bs 
one’ F 
— 


'. 
t 


seh 
7 

¥ 
oT, 

pare 


tes 


cae: ce: Soe CULV bse spe coe 


mony ote 


pi fe f] LCE 
fron eh oe 
PORT sf Tie sPORE s+ 1. 
rie Es eh. ded 

PORES JEL sR Ese. DS 
Pi. Ess . Se! 

he TA THR deo 
PRT HT THRU SCORE 
TREY Grae a hes WRAL se 
TPL THEM Lee 

PR TP THRE de 

PRE Seid . ets aKES Soe Sh. 

Mili: DERE Oe Be a eset! ener Su Sapna 
Sdelordtielegssect! 

eee he rey eee etre 
FPRIMTOCHRE¢ oo TABS Sao UR LAER 
ET MATH LO 
PoeFPEERK CSS SD ePePEER Oo Se odo 
plies = Lay less Sie eet Sel eer 

LG oe i =] SeaTHeEHS 7 sa] 

IFRee2he4 THEM Sa = : 

Ler ie LETHE S 
IPP e2f SS THE Meee 
IPP iSl eS Abbe aes 

TP PeesS 1 THEM es 2s 

A co ae ee 13 THEM 2 T= 
IFPae24 Pr THE Mee 
TFEMOe tot. THEM] ase 
CME LOCUSUB Leber, Dre. 
CME SOCSUE LE 1 See, 
LPPEEE ae i rn os aE 
TP RPEER cSt eit bee's 
PCiT any Pe 

RIMS GCSE | ECs 
C42 GOS LIE ] 4a. 
LPPER ES ae pL pb eae y 2 
DEPEErR pb Ee | 


Mest sa T 


TARGET s 0 


“22 


me. 


Recon cceee coarse mwece weeee voces eeeee o00es neces eneee seeee socee 


bohpodee LM 
aoeee y 


143k. 
ee oe 


Jed bs 
{aoe 


sia peat) i Seam el 
Ll4rea,l4o. 


pelea a 
mle 


a, Bore, 


f, "onal bs abe tack 


a a 


Jie Be THEM Le Le 
moe LEE THEM Le ee 


ae op aaa 
EE THEM Lee 


oe 


“ome 


oe 
. 


Bevee 


{ay 
1s 
lebie 
Leea 
is ea 
Lebel is 


LAL 
Te 
1 Ecsel 
1 Ee} et 
LE 

] ans 


1 Eee 
1 eet 


| eA 
lolk 
Lem ne 
1 eset 
Lee 
Lec 
Teace 
1 se 
LPAI 

Lee 
1 Pie 
rie 


bade Mad Saat 


r wks 


owe 


PCIE SI 
POKE 
=SIR EC te 


eee, ete 


ate ec 


a eae” “ewe 


PIR EE Ubbe 
PER Be SS 
GnIToL tre 


a ae 


20000 topes seeee cores coeee cosee 


oa 


ee ee Ol 


Lp} dehy 
ae eA 
Lepeb ede 
sd] eb sD. 
fanboy Ei 
eb bE pt. Ds 


. 
ee 


1 =} 


is! 


an 


PONV ERE HT 


plelYtl-LT:IPYicil THEM i s24 
Bek LR bf 


ae 


ri+is: 


RETURN 


Hes 1-1 


as 


RETURN 
ai d--d s 
RETLIEM 


Wie nT 


o Lobes 
? 


i 


ee rene 
o 


ete 


oe 


werd: 


PETUPH 


; eee 
0 ceoee 


ttm 


wtam |e 
Waele au 


PET LP 


t, terre 
ost tt 
“ 
re. ¢ 


veeee 


Lo eee | 


ee d a. 


PE TLIPM 


RET 


Sassi + dL 
Pole 
TF setestd THE 11 


a BL Se 
REM 


mek dL. 


mack Oh 


Beess sence sess neces seeee cece 


TF 
TFS L- 
LFS 
TF yas 
IF Was 


ia ee 


a eee a 
. Seal 


ane jose SER ic heed thee 
i a ws 
Vd Bee oe? 


PLP ly 
SPOKE S44 | 


SEVT HEM 


JL THEM 


EIT HEM? 


es Pet 
Le 


2S THEM AS 


i 


hoe: 


ah THER Ts 1 


Recsd ence 


Lo So THEME | =i 


T montage 


Laas | 


eh THE Py tse | 


ory ht 
ween ot ied 
eet) 


een See ee 


Read 


q pall, case 


eee, 


~ 


Lewes 


kt a fF (he "T= 1 TOL: 


eee, {bee oe 


baie Raat 


Penk 


EietCipoiy dee 


md led re RoR Ee Sey “} ars 


Plo ae ee 


1 


Ss ag pete 
SGOT OL Tee 

~ FLAYWER 1 

PRIM TOHRE¢ le? o sPORE S4+4 8 


PLIES 
FE Te] 


ed 


sence enens Seeee esese 


Os oe el oo a | 


| 


mike PE: 


Thess 


aeeee enone coves ences cesee cocne 


SLE 


nee ae | 


or, one, tad oe oo ‘y 
aon Me OD nd 


oT 


IFO T= 1 TOLSe Hee 


Peose cence sevas cater Saebt weees 


Wrens weses eenee sense coves coves 


ates weees 0s ences coses 


LOOK OUT! 199 


Listing continued next page 


200 GAMES LISTINGS 


P38 
1F4a 
LPS 
17se 
Trre 
LPs 


forncte 
mr tii -.! 
ve 72. 
Pome fpf ass 
as wo a er se 
Hei tnt bal 


of 


3 


pe) t ead he  eomaad 
pas, 7 ‘aaa ry 

on 

‘oool. 


PRIDMTU PLAYER 1 

PRI Tere HT & FR DMT "AME eee 
GE TAB s TP ASA YADA 

LP eee ! THENF LI 

PORES SSS, b+ aPOoR ES Seo) oe EMD 

RET PLANER 2 WINS ~~~ 

Rh DTM TOHR EE © bebe oo sPORE S44. el 
FRIMTURLAWER & WIM THE GAME" 
PRI TERRE IMT SPRINT AWOTHER tae" 
GE THE: TRPA# YANO E eo A THEN Lee 
TPH S= THE RMPELI 

PORE Sith. bbs PORE Sat 1 


MIKES THE a. 


Weees Stews cove copes escee 


re EHO 


201 


The sound capabilities of the Commodore 64 are exceptional, but like most good things can be 
a pain to use. This drum simulation, however, gives a fair idea on how to obtain some percussive 
sounds. 

The drums available are the BASS, SNARE, and HI and LO TOM-TOM’s, and each different 
drum sound has been programmed in separate modules so that they can be utilized separately. 

Even so, it isa complete program and on execution you can play each drum from the keyboard 
by pressing the keys ‘F’ and ‘G’ for Hi/Lo Tom-Toms, ‘B’ for the Bass Drum and ‘J’ for the Snare. 
Each drum’s key has been positioned for easy access. 

If a key is held down, that particular drum will keep on sounding and with a little bit of 
timing you will be able to play quite good rhythms. 

The program has a lot of scope for expansion. Try adding a crash cymbal or hi-hat, for instance. 
Happy Drumming! 
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Math Encounters 


In this game your mathematical skill is called upon to save the humanoid. Answer the sum correctly 
and the ‘Force of Knowledge’ is with him. If you get the answer wrong you lay him open to 
liquidation by the alien. 

The ‘+’ sign can be changed to ‘“—’, ‘*’, or ‘/ by altering lines 1720 and 1740. The range of 
the numbers can also be altered by changing lines 1690 and 1700. 

This program demonstrates the lower case character set. Type it in as written and then press 
SHIFT and the Commodore Flag key to see lower case letters appear on the screen. 
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Cosmic Dodge 


In Cosmic Dodge you are aboard a space freighter which has no forms of defence. You are heading 
straight into a swarm of bird-like creatures which will not attack you, but may very well bump 
into you. You have, however, two options: 


(1) Dodge them. 
(2) Use the hyperspace. 

If you use the hyperspace option you do not score any points, and it could be disastrous if 
you come out of warp drive straight into one of the aliens. so remember where your ship was when 
you last saw it! 

The F1 function key takes you into hyperwarp and F7 brings you back again. 

Happy dodging’ 
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Just a little game for ‘Shoot ‘em up’ lovers, Galactic Battle takes place in a far-away galaxy. You 
are in charge of a scout ship which was part of a convoy. The rest of the convoy, however, was 
destroyed by an alien force. You are all alone. Your sub-space radio is out of action and you have 
only a small amount of energy left. Then, just when you thought you had escaped the clutches of 
the evil alien force you are again under attack. With only a limited amount of energy how long can 
you last? 

RUNning this game puts you in the cockpit of the scout ship, looking out into the void of 
space. Below the window is the console which keeps you updated on your ship’s status. In the 
centre of the console. ticking away, is a clock to show how long you last. In the middle of the 
window you will see a cross-hair sight into which you must manouevre the alien in order to destroy 
it. When the joystick is being moved left, right, up or down the fire button is inoperable to stop 
itchy fingers holding the button down all the time. If you run out of energy your shields will be no 
more and as soon as the damage report tops S00... Complete Destruction. At this point you will 
be given the option to prove you are not a chicken! 

Here is a list of VARIABLES used in this program: 


SC = Screen base location 
CO = Color base location 
SE = Screen explosion location 
CE = Color explosion location 
X = Left and right movement of alien 
Y = Up and down movement of alien 
A(_ )= Array holding direction of debris 
EN = Current energy supply 
KI = Number of aliens destroyed 
DA = Current damage report 
PH = Photons left 
S = Start of ‘“SID* chip 
VC = Start of “VIC° chip 


One word of warning. SAVE this program before RUNning it because it contains a SYS64738 
which will erase the program. This is used if the player decides not to play another game. To avoid 
this, simply press RUN/STOP and RESTORE when you are asked to play again. 
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Terry Peter Barrett is a freelance programmer. 
He formerly worked on electronic hardware with 
Plessey Telecommunications. 


Stephen William Colwill is Head of Computer 
Studies at Sandhurst School. Prior to this he was 
Assistant Teacher of Mathematics, Computer 
Studies and Statistics at Altwood School in 
Maidenhead (1981-1983). He holds a B.Eng. 
(Hons.) in Civil Engineering from the University 
of Liverpool (1980) and a Cert. Education from 
the University of Reading (1981). 


COMPUTERS : $12.95 


Move into the fast lane with twenty sophisticated, skill-building game 
programs for your Commodore. 


WINNING GAMES 
on the 


COMMODORE 64 


Terry Barrett and Stephen Colwill 


lf you’re a beginner looking for sound programming advice... aquick learner ready for 
more advanced techniques . .. a seasoned programmer who wants to write commercial- 
quality arcade game programs... then this book is for you. 


Winning Games on tae Commodore 64 is a totally enjoyable guide that lets you mix the 
business of learning with the pleasure of game playing. Here are twenty high-level, 
ready-to-run arcade game programs for the Commodore — games that build your 
programming skills as you speed up the action to more challenging levels of play. Each 
game is accompanied by a brief explanation of how it was created and how to get the 
most out oft. 

You'll master puzzlers such as Math Encounter, a program that calls upon your math 
skills to save the ‘“‘Aumanoid’’. One wrong answer can lay him open for liquidation by an 
alien. Another game, Laser Spe//, requires you to use your joystick,to hit words with 
laser fire. 


As you code in the games, you'll learn basic programming techniques, plus hints on 
writing faster moving graphics, basic loaders for machine code routines, and tips on 
constructing your own user characters. And for those interested in the ‘“‘hows”’ and 
“whys” of high-level game programming, one program. is thoroughly dissected and 
analyzed, so you can see and understand its structure and the techniques used to create it. 


Terry Barrett is a freelance programmer. 
Stephen Colwill is Head of Computer Studies, Sandhurst School, Surrey, England. 


Wiley Press Guides have taught more than three million people to use, program, and enjoy 
microcomputers. Look for them all at your favorite bookshop or computer store. 


Recreational Computing Series from ane 
WILEY PRESS XS 
A Division of John Wiley and Sons, Inc. 2 , 
605 Third Avenue, New York, NY 10158 ~ 
New York - Chichester - Brisbane - Toronto - Singapore 


ISBN 0-471-87335-7 | eS \ 


